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The 1961 Annual Meeting of the National Tuberculosis Association, the American Thoracic 
Society, and the National Conference of Tuberculosis Workers will be held in Cincinnati, 
Ohio, May 21-25. 


Registration and the exhibits program will be in the Netherland Hilton Hotel. Program 
sessions will be held in the Netherland Hilton and cooperating hotels, each within a block 
of Fountain Square in the heart of the city. 


The registration desk will be open beginning at 10:00 a.m., Sunday, May 21. There is no 
registration fee. A registration badge must be worn to ensure admission to program sessions. 


Exhibits will open at 8:30 a.m., Monday, May 22, and will be on view, during morning and 
afternoon hours, throughout the meeting. The high caliber of exhibits, as at previous 
meetings, will make this a phase of the program to which all attending will want to devote 
a generous portion of their time. 


Preceding the general meetings—ATS Committee and Council meetings will be held 
Saturday and Sunday, May 20 and 21. The annual Tuberculosis Nursing Advisory Service 
Seminar will be held on Saturday, May 20. There will be special interest sessions on Sunday, 
May 21. 


Medical, public health, and nursing sessions will begin on Monday, May 22. General 
sessions will include an opening program Monday at 9:00 a.m. A keynote, awards, and 
NTA business session will be held Monday evening, and a closing general session at 11:00 
a.m., Thursday, May 25. 


Cincinnati is served by five airlines, eight railroads, and three bus lines. 


Sleeping rooms for all attending will be available in cooperating hotels within a two-block 
radius. Application for rooms must be made through the NTA HOUSING BUREAU, 
915 Union Central Building, Cincinnati 2, Ohio. Confirmations will be sent directly from 
the hotel accepting the reservation. If, after making reservations, you find it impossible to 
attend, please notify the HOUSING BUREAU promptly. 


Hotels and rates are: 

Netherland Hilton—Single, $8.25-18; Double, $14-16.50; Twin, $14.50-22.50; Suites, 

$30 & up. 

Terrace Hilton— Single, $12.50 & 18.50; Twin, $17 & 23; Suites, $40. 

Sheraton Gibson—Single, $8-19; Double, $12-22.50; Twin, $13-22.50; Suites, $27.20 & 

up. 

Sinton—Single, $6-11.50; Double, $9.50-14; Twin, $11.50-15; Suites, $20 & up. 
Official reservation forms will be supplied upon request to the Nationa TUBERCULOSIS 
AssociaTIon, 1790 Broapway, New York 19, New York. 
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Viomycin sulfate (viocin) is the crystalline salt of an 
antituberculous antibiotic derived from the actinomy- 
cete, Streptomyces puniceus. In patients resistant to 
routine agents, VIOCIN provides significant therapeutic 
effect, particularly in combination with other antituber- 
culous agents. VIOCIN protects against operative compli- 
cations and is apparently not cross-resistant with strep- 
tomycin or isoniazid. 


IN BRIEF 


INDICATIONS: As an adjunct in the treatment of progres- 
sive exudative, hematogenous lesions and the pneumonic 
type of pulmonary tuberculosis; cutaneous tuberculous 
lesions and fistulas; tuberculous lymphadenitis; tracheo- 
bronchial and laryngeal tuberculosis; alimentary, perito- 
neal, genitourinary, meningeal, miliary, and bone and 
joint tuberculosis; and postoperatively in thoracic sur- 
gery on tuberculous patients. It is useful prophylactically 
in operations such as lobectomy and pneumonectomy 
for pulmonary tuberculosis. 


ADMINISTRATION AND DOSAGE: VIOCIN should be adminis- 
tered by deep intramuscular injection, preferably into the 
gluteal, thigh, or deltoid muscles. The dosage employed 
for most forms of tuberculosis is 2 Gm. (given in two 
doses of 1 Gm. each, 12 hours apart) every third day, 
usually in combination with PAS (12 Gm, daily by the 
oral route). Therapy should be continued for at least 
four to six months. Daily administration of viocin 
should never exceed 2 Gm. and should never be given 
continuously for more than one month. 


sipe EFFECTS: The toxicity of viocin is related chiefly 
to dosage. When recommended dosages are used, toxic 
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reactions are unlikely to occur with any degree of fre- 
quency or severity. They may occur in occasional indi- 
viduals, however, and the following reactions should 
be watched for in all patients receiving the drug: renal 
irritation, disturbances of the eighth cranial nerve, 
allergic reactions and eosinophilia, electrocardiographic 
abnormalities, edema and fluid retention, and disturb- 
ances in the serum electrolyte pattern. 


PRECAUTIONS AND CONTRAINDICATIONS: VIOCIN should be 
used under the close supervision of the physician, and 
should not be used when routine measures (as in mini- 
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toxicity. The similar nature of the toxic manifestations 
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should not be used concomitantly except when the poten- 
tialities of other drug combinations have been exhausted. 
They should not be used on the same day, and the higher 
dosage ranges should be avoided. 
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In this monograph, published originally as a supplement to the March 
issue of The American Review of Tuberculosis and Pulmonary 
Diseases, now known as the American Review of Respiratory Dis- 
eases, the author has brought together in these eleven comprehensive 
sections the results of a lifetime of observation and interpretation. 
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THE CHANGING SPECTRUM OF NOCARDIOSIS’ 


A Review and Presentation of Nine Cases 


JOHN F. MURRAY, SYDNEY M. FINEGOLD, SEYMOUR FROMAN, 
DRAKE W. WILL 


(Received for publication July 28, 1960) 


INTRODUCTION 


Nocardiosis is a localized or disseminated in- 
fection which may involve all tissues and is pro- 
duced by members of the genus Nocardia, prin- 
Nocardia asteroides. Other species, 
notably Nocardia brasiliensis, have been impli- 
eated, but NV. aste roides appears to be the over- 
whelmingly predominant human pathogen iden- 
tified in the United States and in Europe. Delays 
in the early diagnosis and treatment of nocardio- 
sis are often due to confusion with pulmonary 
tuberculosis, the systemic and the 
closely related actinomycosis. In the laboratory, 
cultures may be discarded too early or mistaken 
for saprophytic acid-fast bacilli. Correct diag- 
nosis is imperative because nocardiosis is sus- 
ceptible to sulfonamide therapy but refractory 
to chemotherapeutic regimens now in use for 
tuberculous, most bacterial, and fungous infec- 


cipally 


mycoses, 


tions 
(inee 

the localized and disseminated forms of nocar- 

this 


considered to be extremely rare, both 


diosis appear to be increasing in incidence 
may be due in part to greater facility in labora- 
torv recognition of the causative organism. How- 
ever, numbers of multiple case reports (1-3) in 

From the departments of Medicine, University 
of California Medical Center and the Veterans Ad- 
ministration Center, Los Angeles, California; Olive 
View Hospital, California; and the Department of 
Pathology. University of California Medical Cen- 
ter, Los Angeles, California 

* Supported in part by U. 8. Public Health Serv- 
ice Grant H-1004 

* Presented in part before the Medical Session, 

| ’ at the annual meeting of the 
American Trudeau (now Thoracic) Society, Los 
Angeles, California, May 17, 1960 


us part of Section 4¢ 


suggest that the 
over-all incidence of the disease is actually ris- 
ing. In contradistinction to tuberculosis and 
other fungous infections, little attention has been 


the recent literature would 


given to nocardiosis as one of the penalities of 
sustained steroid therapy as well as its recog- 
nition as an infection with a probable association 
with neoplastic disorders 

This report will review some fundamental as- 
pects of nocardiosis, with emphasis on diagnostic 
methods and treatment. The writers’ experiences 
with 9 cases of nocardiosis are presented to il- 
vagaries of the and to 
demonstrate its association with underlying dis- 
orders of the immune mechanism and adreno- 


lustrate the disease 


cortical-steroid therapy 


Review or LITERATURE 


The first description of disease produced by 
aerobic actinomycetes was written in 1888 by No- 
card (4) who had studied farcy (glanders) in cattle 
on the island of Guadeloupe. Eppinger’s descrip- 
tion (5) of so-called pseudotuberculosis produced 
by similar aerobic branching organisms in man is 
considered to be the first report of human nocar- 
diosis. Between the publication and the time of 
preparation of the present report (1960), 179 cases 
of nocardiosis have been reported in the literature 
with sufficient bacteriologic information to allow 
recognition of the Many 
failed to distinguish between actino- 


causative organisms 
writers have 
mycosis and nocardiosis clinically and/or bacterio- 
logically. Although no documented cases have been 
found in the Oriental 


been recognized throughout the rest of the world: 


literature, nocardiosis has 


however, most reports have originated from the 
United States and Europe 


Sex and age incidence: In 155 cases in which the 


MURRAY, 


sex ol vatients is given, 70 per cent have been 


males. All age groups may be involved with re- 
ported cases ranging from a four-month-old child 


The 


twenty- to 


6) to an eighty-seven-year-old man (7) ma- 


cases are found in the sixty 
age group 

Vortality: The 

cases is 54 pe 


1937 


und Girolami (8) 


over-all mortality in all re 


ported cent. Sulfonamide therapy 


was first used in ilthough unsuccessfully, by 
Alestra Effective 


sulfonamides was not reported until 1943 by Lyons 


treatment with 


und his coworkers (9) who used sulfadiazine as the 


only chemotherapeutic agent in a woman with sé 


subcutaneous nocardiosis. In the pre -sulfon- 


vere 


amide period the mortality was ipproximately 75 


cent; since the advent of sulfonamide therapy 


the mortality has fallen to 46 per cent. Even the 


latter figure is misleading, since an increasing num 


ber of cases are being reported in which nocardio 
disorders, with deat! 
underlying disease At 


make an early 


sis is incident to neoplasti 


primarily caused by the 


times, however, the inability to 


liagnosis and institute appropriate treatment has 


pparently contributed to the patient s deat! 


milect The great majority of 


ton 
irdiosis ire pulmonary < per cent 


un confined to the respiratory tract 


lence of dissemination or multiple system in 


cent) present 


vement. A small percentage 
invol 


of 


ilone 
de- 
the pulmonary central 
Now skin 
excluding Madura 
ses. It 


generalized ot 


entral system ement 


vous 
ervou 


higher number ises ire 


only 


shghtly 


bed m whuicl ind 


ous svstems are nvolved urdiosis of 


of the total « 


subcutaneous 
145 per 


cognized that 


tissues 
rs cent 
ommonly 
nated nocardiosis is almost frequent as 
disease 


The 


ted (in order of frequency) 


pulmonary occurring 
following structures may be af- 


skin 


spleen 


ill patients 
lung und sub 


brain, pleura, kidney, 
and 


gastrointestinal 


neous tissue 


heart, liver, bones joints, peritoneum, lymph 


nodes, adrenals, meninges 
endocardium 


The 


ilso show 


thyroid, eve, ear, marrow 


bladder 


of cases of disseminated disease 


increas 
spin il 


number 


cord, pituitary, and largest 


ulmonary infection. Occasionally organisms are 


solated from blood cultures 
ocwtror uf Nox urdiosis 1s 


wssociated with other disé and 


onally 


ussociation is slowly increasing, particularly in 


term steroid 


long- 
leukemia (2 


lupus erythemat 


cise which 


used 


disease 2. 10). 


ises in 
therapy is These include 
Hodgkin's 
11 isthma (12), pemphigus vulgaris (13 
14). C 


culosis 


osus 
and 
arcinoma of 


pulmonary alveolar proteinosis 


ulmonarv tube 


rectasis (16 ant! 
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17), war wounds (18), pilonidal sinus (16), Paget's 
20) have 


ited with no- 


disease of bone (19), and dysproteinemia 
ilso been re ported AS dise ASCS ASSOC 


cardiosis 


Bacte rvotogic and Laborato Aspe ts 


The genus Nocardia (also called Proactinomyces 


in much of the current literature) is a member of 


the large group of organisms included in the order 


Actinomycetales. These are transitional forms 


which show certain features distinguishing them 


from true bacteria and true fungi 
The 


slowly 


pathogenic nocardias ure verobic, grow 
laboratory 
Although 


sputum 


but moderately well on most 


media, and produce pigmented colonies 


few of the organisms withstand the routine 


concentration procedures used cultivation 


of M ycobactermm tuberculosi 2 , except tor the 


sodium phosphate techniques, most grow satis- 


factorily on the egg-givcerol media with malachite 


green used for tuberculosis culture Distinctive 


exhibiting true branching, are present 


ind later these 


filaments, 


n early cultures tend to frag ‘ 
Acid- 
iriable 


evident in 


roducing bacillary and coccoidal forms 


lastness 


particularly in N. asteroids is 
prominent in tissue and les 
und Mihm (22 in a study 


d 


ina 


ing most 


ultur Gordon ol ON 
found m 
and McClung 


uttention to the 


strains ot \ aasterowdes ination 
1i-fastness, Cesaka 23) 


called 


vironmental factors on the 


im 


have influence of many en- 
No- 
irdia. Rarely, species of Nocardia show motility 
24). The 


onside ible 


acid-fastness of the 


organisms are gram-positive, producing 


beaded 


routine 


numbers of forms 


ments are and 


fragile, 


from growing cultures may be difficult to inter; 


since the demonstration of branching is of 


mount 


Huppert and co-workers 
useful di 


importane ‘ 


have proposed slide culture as a wwnostic 
method for the early determination of branching 
slides 
mvcobhact 
Nocard 
showed long filaments with several branches 
both reliable 


used in the study 


meal Littman culture 


that 


Using corn agar in 


they showed some 


althe yugh 


produced short single-branched forms 
rlone 


The 


should be 


technique is simple and 


diagnost i 
organisms 
On most media, colonies of the pathogeni 


irdia vary widely in appearance, consistency 


izmentation. Since colonial forms rese mble 


of the saprophytic mycobacteria b 


unce and pigmentation, the observation of branch- 
cessary for differentiation 
In fluid 


surtace 


true 


ing filaments is ne 
branching is not seen in the mycobacteria 
media, growth occurs as a pellicle on the 
medium or as a sediment, and Bojalil and 
26) 


their growtl 


of the 


Cerbén differentiate some hogeni 


in fluid media 
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blood 

excellent 
Nocardia, 
Stock cul- 
28°C 


For and diagnostic 


Sabouraud 


isolation 


purposes 


ind agar medium provide 
substrates for growth of the pathogenk 
ind these organisms grow well at 37°C 

may require temperatures of 35° or 
22). Growth from clinical materials is poorer on 
media used for the isola- 
tion of pathogenic fungi Media 
umphenicol (Mycosel agar), penicillin, and 


should 


the inhibitory primary 
containing chlor- 
strep- 
tomycin or other antimicrobials not be 
used 

The the Nocardia is a 


task. Gordon and Mihm (22), Schneidau 


fer (27), Bojalil (26), and others have 


difficult 


und Shaf- 


speciation of 


made ad- 


murable attempts to accomplish speciation Dy cul- 


tural and physiologic means, but even these 


detailed studies 
Part of the difficulty 
tory cultivation or storage of anv of the genera of 


show some variance in results 


is because continued labora- 


Actinomycetales increases the tendency to show 


The 


search for stable 


their 
Nocar- 


of culture media for 


ariation taxonomists, therefore, i 


characteristics among the 
dia, favor a wide variety co- 
lonial observation and propose a battery of physi- 
this 


ologic determinations for 


exceptionally difficult group of organisms 


speciation in 


roloaq and Immunoloag 


The difficulties encountered in preparing satis- 


factory antigens for serologic tests from the my- 


elial growth of actinomycetes has prohibited ex- 
serologic studies with these organisms 
Ludwig and Hutchinson (28), 


uj ted 


rabbits for 


tensive 
using sonically dis- 


Susp¢ nsions, were able to produce intisera 


agglutination and precipitin testing 
high degree ol 


ty. Nocardial antigens prepared by then 


which showed a moderately speci- 


showed 
some cross reactions, however, only in low titers 
Affronti (29) prepared purified proteim 

PPD) from A 


wid-fast bacilli; he 


Recently, 


derivatives asteroides and several 
ted cross 
be- 
preparations used, but found speci- 


Nocardia PPD and PPD-S 


consistently small fading 


inclassified demonstr 


reactions in low dilutions by precipitin tests 


tween all the 


titers 


ty at high 


rations produced 


skin reactions in animals previously sensitized with 
Nocardia employed \ 


the homologous stram 


ferowdes) 


No attempts to demonstrate neutralizing, ag- 


compieme! 


glutinating itating, o1 t-fixing 


preci] 


human nocardiosis have been re- 


Henrici (30), 


conducted 


intibodies in 
ted. Drake 


now 


and however in a 


classical studs extensive experi- 


ments which showed that N. asteroides princi- 


would 


il species isolated from human infections, 
delayed dermal sensitivity in 


roduce 


their antigens wer 


eactions to 
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with no demonstrable cross reactions with tubercu- 


lins 


Drug Susceptibility 


Reliance 
therapeutic agents has led in the past to errors in 


upon m vitro susceptibility to chemo- 
the choice of agents for the therapy of nocardiosis 
(31) that 
oxytetracycline, chlorampheni- 


Strauss, Kligman, and Pillsbury found 
chlortetracycline, 
inhibited the growth of No- 


least effec- 


col, and sulfadiazine 
cardia in culture, with sulfadiazine the 
tive of the four agents. In experimental infections 
100 per 


development of the 


in mice, however, sulfadiazine conferred 


cent protection against the 


disease, whereas chlortetracycline and chloram- 


phenicol were only partially effective. Runyon 


(32) found similar results and, in addition, demon- 


strated that penicillin was inactive in vitro and 


in vivo. In vitro studies with sulfonamides are es- 


pecially unreliable. Recently, Larsen (2) and her 
co-workers, studying freshly isolated strains from 
found marked 


ceptibility to a wide range of antimicrobials in in 


human disease variation in sus- 


vitro testing 


The results of both expe rimental and clinical 


studies lead to the conclusion that in vitro drug- 


susceptibil tv tests are not accurate guides to the 


therapy of nocardiosis. Sulfonamides are the only 


drugs that have proved effective in several in vivo 
The 
ind conflicting 


experiments results with antimicrobials are 


variable 


Treatment 


It follows from the above statements that by far 


the most important agents for nocardiosis are 


sulfonamides, irrespective of drug-susceptibility 


The 


successful use of penicillin and other antimicrobials 


tests ineffectiveness of sulfonamides and the 


may represent failure to distinguish between no- 


cardiosis and actinomycosis. Sulfadiazine has been 


successfully used on many occasions: dosages to 


concentration of 8-12 
Although there 


maintain a 
100 ml. are 
considerably 


serum mg. per 


recommended has been 


less with other sulfon- 


experience 
of the available drugs giv- 
blood 


should work equally well. It is 


imide preparations, any 


ing adequate sustained concentrations 


uncertain whether 


iny additional benefit is attained by comb‘ning 


other chemotherapy with sulfonamides. Selection 


of which of the available antimicrobials to use in 
combination is difficult, and review of the literature 
does not reconcile the problem 

Besides 


combined), there 


success with sulfonamides (alone or 
are cases reported of proved no- 
cardiosis in which the 
(33), 


ind penicillin and streptomycin (35) 


patients have responded to 


chloramphenicol penicillin and chlortetra- 


34) 


eveline 
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It is possible that some of these responses may 
Because careful in 
studies have repeatedly demonstrated a failure of 
penicillin to protect against experimental infec- 
tions, it is difficult the 
mendation that penicillin should be 
adjuvant therapy (36). If combined therapy is 
preferred, it seems reasonable to use chlorampheni- 
col or one of the tetracycline drugs. The duration 
of necessary chemotherapy varies with the type 


have been spontaneous vivo 


to accept recent recom- 


selected for 


of nocardiosis under treatment. Sulfonamides 
should be given for at least several months in all 
cases of nocardiosis, and some patients with in- 
dolent, progressive disease may require a year or 
more of therapy 

An indispensable aspect of the treatment of no- 
cardiosis is adequate surgical drainage of purulent 
collections and excision of all necrotic tissue. Ther 
are many reports of survival following combined 
surgical and drug therapy of extensive abscesses 
in the brain, subcutaneous tissues, and chest 


Patholog 


Pathologically, NV. asteroides infections are char- 


acterized by acute necrosis with abscess formation 


in all tissues. In the lungs, many small nodules 


may be formed which show central necrosis and 
peripheral acute inflammatory exudate with fibrin 
and little or no evidence of fibrosis. Organizing and 
nodule S 


organized exudate usually surrounds the 


these may become confluent, with the occasional 
Similar abscesses may 
be found in the brain and other viscera. Tubercu- 


loid cells 


been described but appear to occur infrequently 


formation of large cavities 


granulomas and Langhans’ giant have 
Fibrosis is seldom seen in generalized nocardiosis 
except in subcutaneous and pleural disease, in whicl 
it may be extensive. Little is known of the pathol- 
ory of the re solved, succe ssfully treated dise LS¢ 

tissues stained with 


Organisms may be seen in 


Gram or acid-fast stains; they usually appear as 
beaded filaments which may show branching. It is 


Nocardia 


bacillary 


impossible to distinguish from other 


vcid-fast organisms when only forms are 
present; branching is necessary to identify the or- 
Nonacid-fast 


found in both 


ganism branching forms or sulfur 


granules may be ietinom) ind 


Now ardia are 


nocardiosis not seen in hemat 


eosin-stained preparations or in sections 


with Schiff reagent stains to demonstrate fun 


{nimal Pathoae moty 


oues to 


Henrici 
littl 
Large 


irticularly if 


ind Dr ike (30) found V aste 


have rabbits and guinea 
death 
but 


dis- 


invasive power for 


pigs doses o produced 
icutelv 


ill 


organisms 


given intravenously ; 


doses produced no chronic progressive 
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ease. Strauss (31) and Runyon (32) were able to 
produce progressive disease in mice, and this ani- 
mal has been used for most of the in vivo suscep- 
tibility studies thus far reported 


Case Reports 


Case 1. J.W., a thirty-six-year-old, white, married 
cook, entered Wadsworth Veterans Hospital on 
April 21, 1952, complaining of left anterior chest 
pain, night sweats, and fever of two weeks’ dura- 
tion. He also developed a cough productive of 
small amounts of mucoid sputum which was often 
blood streaked. When first examined he was fe- 
brile and the chest was asymmetrical with a ten- 
der prominence of the left pectoral area. A plural 
friction rub was heard over the left lateral chest, 
and persistent moist rales were heard throughout 
the left midlung field. Physical examination was 
otherwise unremarkable. Laboratory study revealed 
1 hemoglobin of 11.2 gm. per 100 ml. and a leuko- 
cyte count of 14300 per cu. mm. with a shift to 
the left. Urinalysis was normal. A culture of pus 
obtained by aspiration of the left chest abscess 
vielded N. asteroides. Cultures for other organisms 
were negative. Roentgenographic examination re- 
vealed an infiltration involving the midportion of 
the left lung field (figure 1) 

The patient was placed on sulfadiazine, penicil- 
lin, and chloramphenicol. Two weeks after admis- 
sion, under local anesthesia, the left chest lesion 
was explored and a small amount of purulent 
material was found umler the pectoralis muscle 
Three weeks later because of persistent signs of 
infection and erosion of the second and third left 
interior ribs, the patient was explored under gen- 
eral anesthesia. A wide exposure of the subpectoral 
space revealed a large amount of thick pus and a 
sinus tract that extended beneath the ribs into the 
pleural cavity. The diseased ribs were resected and, 
following the procedure, the patient gradually im- 
proved. He was kept on sulfadiazine alone for an 
additional months and when last 
ifebrile and well 


two seeh Was 


Comment; This patient developed nocardiosis 
with a pneumonic infection that extended to his 


and Limited 
drainage failed to control his infection and ex- 


chest wall subcutaneous tissue. 


surgical excision of diseased tissue was 
After treatment with sulfadiazine for 


tensive 
required 
months he ipparently made a complete 


three 


recovery. 


RS., a thirty-seven-vear-old Puerto Rican 
ileoholic, was admitted in a state to 
Wadsworth Veterans Hospital on June 17, 1954 
He had had convulsive episodes at approximately 
monthly intervals for three years and a history of 
having had fluid removed from the left chest three 
A few days prior to admission, 
he began to complain of headache and stiff neck 
He was unable to walk the following day 


Case 2 


comatose 


years previously 


rapidly 


CHANGING 


Fic. 1. Roentgenograms of Case 1 showing 
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(Left) (April 25, 1952) diffuse parenchymal in- 


filtration with probable contiguous pleural involvement; (Right) (May 28, 1952) there has 
been progression with formation of a small abscess cavity in the second left anterior inter- 


space and erosion of the 
had numerous seizures 
slightly 
temperature 


und he 
re vealed a 


became 

Physical 
comatose 
There was marked nuchal ngidity, with the head 
turned to the right and a Babinski sign 
on the left. There numerous rales at the left 
, and a chest roe ntgenogram reve ale d increased 
left midlung field. Skull roengen- 
The leukocvte count on ad- 
mission was 15,200 per cu with 87 per 


stuporous, 
examination 

male, whose was 104°] 
positive 
were 
base 
markings in the 
ograms were normal 
mm cent 
polymorphonuclear leukocytes. Cerebrospinal fluid 
revealed 5.000 leukocvtes, all of which were 
trophils, and a protein of 248 mg. per 100 ml 
Cerebrospinal fluid cultures, 
fungi and M. tuberculosis 


neu- 
including some for 
were consistently nega- 
tive 

The patient was initially placed on penicillin and 
therapy, and later sulfadi- 
streptomycin added. Within a 
was responding to questions ind said he 
pain. All antimicrobials were 
stopped two weeks after admission; however, when 
a lumbar puncture again revealed 1,800 leukocytes, 
it was decided to reinstitute the chemotherapeutic 
regimen. A week later, despite 
patient became increasingly febrile 
and again developed neurologic abnormalities. On 
July 27, progressive and rapidly de- 
teriorating neurologic course, a tracheotomy 
performed and burt 
frontal and temporal regions 
fluid was obtained, but 
tered. The patient remained 
died on the following day 

\utopsy that the left 


tetracveline two davs 
and 


week he 


had ho headache or 


were 


this therapy, the 
more confused, 
because of a 
was 
both 


ventricular 


were placed in 
Cloudy 


no abscess cavity 


febrile 


holes 


was en- 
ind quietly 


revealed pleural cavity 


obese, 


left second and third anterior ribs 


adhesions ind in 
throughout both 
revealed numerous ab- 


Was completely obliterated by 
organizing 


lungs. Study of the 


bronchopneumonia 
brain 

cerebellum, left temporal and oc- 
and right frontal lobe. These 
green pus from which N. aste 


acesses in he 
cipital lobes con- 
tained creamy, oides 


was cultured 


Comment 


This man entered the hospital with 


signs of acute central nervous svstem infection 


of unknown etiology. He made an initial re- 
sponse to multiple antimicrobials and sulfadia- 


zine, which unfortunately were stopped too 


early. A relapse occurred and numerous nocar- 


dial brain abscesses were found at autopsy. It 


is likely that the primary infection was in his 
left lung although no organisms were cultured 


from this site 


Case 3. JF., a male, 
kitchen helper, was admitted to the Los Angeles 
County General Hospital in August, 1954, follow- 
ing a history of weight produc- 
tive col gh, and weakness A chest roentgenogram 
with far advanced tu- 
nd several gastric and sputum cultures 
positive tor V 
He was started on streptomycin, iso- 
niazid, and PAS and, after the induction of a 
pheumoperitoneum, was transferred to Olive View 
Hospital on November 8, 1954, this drug 
treatment was continued. In January, 1955, a mass 
mid-sternum from which thick, 


forty-eight-vear-old, white, 


Progressive logs, 


was said to be consistent 
berculosis, : 
and guinea pig inoculations wer 


tuberculosis 


whe re 


was noted over the 
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Fic 
chopneumonia, abscess formation, fibrosis, 

Fic 3 Right ) Photogr aph ot 
abscesses in the cerebral cortex. The 
greenish-vellow 


purulent material was aspirated, and acid-fast 


ganisms were recovered which were subsequently 


identified isterowes 
The patient had 


is antituberculous therapy at 


made no ipparent clinical re- 
sponse t ! this time 


He 


bials 


then treated with intimicro- 
single 
und, as shown roentgenographically, 
linear and nodular lesions gradually 
improved. However, in June, 1955 
again deteriorated, and a abscess 
tract developed over the 
the left ist \ asteroides was also recoveres 
from these In November 1955, the iu 

ce ve loped J if ksoni in seizures ind we ikne ss Oo the 
right 
reve iling In 
sulfathalidine 


parent 


was numerous 


ind course of sulfadiazine for seven 


davs his ex- 
tensive solt 
condition 


und 


his 
new sinus 
on 
! 


sternum and another 
bre 
sinuses 
urm and leg. Cerebrospinal puncture was un- 
addition to 


therapy 


several antimicrobials 


instituted with ap- 

the 

igain 
system 


had 


involvemen 


was 


improvement over following mont! 
However the Pp 
marked entral 
over the next 
gesting diffuse 
January, 1956 

\utopsy re 


lobe 


cutaneous 


itient developed signs of 
nervous 


weeks 


cerebral 


Impairment 
several t ks sug 
died it 


few 


vealed 


communit 


ibacess of the left 


upper iting with a bron 


fistula. There 
irom 


multiple 
both 
the 
was complete 
the 
on both sides. Patchy bronchopneumonia was pres 
figure 2). In addition 
obliterative pericarditis and a 
infarct of the Multiple abscess 
found in the Cultures 
und ind brain al 
grew .\ terodes (figure 4). Mier 


multiple 


were 


openings empvemas on sides 
manubrium ane 


bilate il 


empvem 


involvement of 
rib The re 


leuritis except 


sternum with 
fourth 
literative 


for 1 spa 


in both lower lobes 


re was complete 


sple en 


vities were brain (figure 3) 


mpvema pulmonary 
scesses 
cally with 


cavities wa in the 


neumonia 


lungs. in whicl 


Left). Gross lung specimen of pulmonary nocardiosis from Case 3 
und thickened visceral and parietal pleura 
i gross brain section from Case 
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showing bron- 


3 showing soft, semifluid 


ibscesses are characteristically circumscribed and pale 


Nu- 
necrotic present in 
and cortex and 
Cit ium-We izert stains of all abscesses showed gram- 
beaded filamentous organisms, 
branching No 
inv of the 


This 


tuberculosis 


no ev ice nee of caseous granulom ifous dise ase 


merous acute abscesses were 


t he cerebral cerebellar spleen 


positive, many ol 


which were wid-fast forms were 


tissue sections 


had 
which 

His 
with 
the 


demonstrated in 


man well-documented 


pulmonary apparently co- 


existed with nocardiosis tuberculosis was 


isoniazid, 
nocardial 


controlled 
PAS, 


ipparently strepto- 


mvein, and but infection 


gradually spread and eventually was fatal. This 


man should have had extensive surgical drain- 


ie and more sulfonamide therapy 


vigorous 
early in the course of his illness 


sixty-three-vear-old chef, entered 
Los Angeles Medical 
first on August 24, 1957. The 
patient excellent health until July, 1957, 
when he developed a vesicular skin eruption diag- 
us pemphigus vulgaris by He 
placed on prednisone in increasing amounts up to 
160 mg. daily 
Ten days before admission he had noted swe lling ot 
the nght leg and a left foot drop 
vimission he 

fused. He had 
Examination revealed 
with a marked 
ny depressive re 
The 

lesions over 
il mucosa 


ulcerated 


a 
University of California at 
for the 


was in 


Center time 


nosed biopsy was 


und later required insulin therapy 


Two days prior to 


became severely depressed and con- 
lost fifty pounds during his illness 
a slightly obese, white male 
characte rized 


Vital signs were 


pe rsonality disorder 


action normal 
skin revealed numerous erythematous papular 
the head, thorax, and 
and some ol 

Examination of the 
mild emphvsema 


the he 


ibdomen: buc- 


nares the lesions were 
chest revealed evi- 
Examina- 


Also 


obstructive 


ut and abdomen was normal 
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Fic 4 Photomi« rograph of a slice culture of Nocardia asteroides recove red from c's 
showing numerous branching, filamentous organisms. (Corn meal agar, 450 ) 


right lower 


nerve palsy. The 


thrombophlebitis of the 
extremity and a left peroneal 
blood count on 


noted were 


1dmission was normal and a uri- 
nalvsis showed 4-plus suga and a trace of acetone 
Blood sugar 100 ml. The 
chest roentgenogram was normal except for slight 
electrocardio- 


was 480 me. pet initial 
elevation of both diaphragms. The 
gram showed nonspeciht ST-T wave changes 

i 
insulin as 


Treatment consisted of supportive care 
ual tapering of the steroid dosage, ind 
needed Four davs following 
tient developed a cough with sputum, and an in- 
filtration was seen roentgenographically in the right 
chest. This increased markedly in size and within 
of the right 

and a pleural 
enlarged over the 
had a cough pro- 
umounts of gray ish-vellow sputum 
throughout this period 


admission the pa- 


i few days involved most lung with 


numerous ibscess cavities effu- 


(figure 5). The abscesses 
weeks 
ductive of large 


Howe ver 


sion 
next few ind the patient 
his temperature 
was virtually normal, and no pathogenic organisms 
had appeared on cultures of sputum. He was given 
and 
subsequently 


erythromycin, chloramphenicol, novobiocin 
times. He 


ileus and 
forty-six davs of hospitalization went 


it various developed a 


gastrointestinal hemorrhage 
ind after 
into circulatory collapse and died 

At autopsy he was found to have 


with 


confluent acute 
formation and 
lung, bronchopneu- 


abscess 


right 


bronchopneumonia 


early gangrene of the 


right 
brain, liver, and 


lung, empyema of the 


and abscesses of the 


monia of the left 
pleural cavity, 
kidney From all of 
organism was cultured 


these sources i nocardial 
Gram stain of the 
branching, delicate, 
mentous organisms consistent with nocardiae, 
In addition 
prior to death but re- 


organism 


tissues 
fila- 
that 


numerous 


showed gram-positive, 
were nonacid-fast (figure 6) 
sputum cultures obtained 


ported afterwards contained the same 


Comment: This man required huge doses of 


prednisone to control his pemphigus vulgaris 


He developed several complications of his steroid 


therapy, including nocardial bronchopneumonia 
Features of his infection were the rapid course, 
and 
spread to distant organs. Steroid therapy possi- 
there 


extensive abscess formation, metastatic 


bly contributed to the latter process as 
Was a noteworthy lack of an encapsulating reac- 
sites 


tion surrounding the inflammatory 


white, re- 
UCLA 
patient 


AP. a sixty-eight-year-old, 
tired brick mason, was first seen at the 
Medical Center on February 24, 1958. The 
was perfectly well until four years prior to his 
entry developed the of mild con- 
gestive heart failure which re sponded to treatment 
with digitalis, salt restriction 


Case 6 


when he onset 


and occasional mer- 


‘ 
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A.A 
(0-7-5? 


; showing the swift progression of pulmonary 
25, 1957, rapidly increased in size 


\ series of four roentgenograms of ¢ 
| \ugust 


The minimal infiltration 
e destruction and 


rdiosis 

6, 1957) with progressiy ibscess formation on 
1957, and October 7 

\ operative diagnosis of carcinoma of the 

patient had a night upper 


oximately 
examination of the re 


re imission, t had had lu 
‘ lobe lobectomy. Pathologi 


hotofluorogran h was abnormal 
Turt iluation There 
ght loss, weakness, or fatigue. Except ! taining a cystic cavity 
e patient's phys ! imeter. Microscopic examination of the cavity wall 
. t ind adjacent lung showed a lining layer of granu- 

issue There 

numerous rounded granulomatous areas with- 

giant cells. Within the abscess 
clumps of 


ng was made, and the 


sected specimen revealed a 5- by 6-cm. mass con- 


rred to 

upproximately 3 cm. in di- 
occasional dry cough th 
nation was entirely within normal limit 


genograms from November, 1957, throuel 
5- to 6-cm. mass in t 


1958, showed a 5- 

lobe 1 not caseation ind 
ivity and neighboring bronchi were 
fibrillar cotton ball-like material which con- 
The blood sisted of dense aggregations of branching, filamen- 
not remarkable. T tous, beaded, thin gram-positive rods. Culture of 
| this organism showed it to be a Nocardia species 
which is being studied further. The patient was 
placed on sulfadiazine and penicillin; however, fol- 
reaction the sulfadiazine was 
substituted 


1on with toc ol epithelioid cells 


segment of the rignt 
changed in size but, on t latest film 
ner figure 7). Electrocardiograms finely 


“wave changes 


showed nonspecifi I 
ount d urmalvsis were 
bronchoscoped, and no endobr 


noted. Washings taken fron 
thologi ind cultur 

sts for fungous d n lowing an urticarial 
Fou streptomycin was 

i tot il of four 


1 cul liscontinued and 
bacilli These 


intimicrobials were given for 


$22 
AA. AA 
| 
is 
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Fic. 6. Photomicrograph of a small pulmonary abscess in Case 


mentous Nocardia. (Gram stain, 450 x ) 
weeks. The patient has been followed for two years 
postoperatively and remains clinically well except 
for signs of persistent congestive heart failure 
Comment: This man had a chronic lung ab- 


scess with a mycetoma due to a nocardial or- 


ganism. This lesion was completely resected and 


there has been no evidence of recurrence in the 
subsequent two years. It is doubtful if the anti- 
microbials used contributed to his improvement 


ind he must be considered primarily a surgical 


cure 


Case 6. GS., an eighty-one-year-old, retired con- 
tractor, entered UCLA Hospital for the first time 
on June 24, 1958. The patient was in good health 
until five and one-half years prior to admission 
when he deve lope da pulmonary infection. A single 
sputum culture was said to show M. tuberculosis 
und he was placed on streptomycin for one 
with subjective improvement. Nine months before 
vxdimission, he developed a productive cough and 
two-month of penicillin and 
relieved 


year, 


was given a course 


these symptoms 


streptomycin which 
Three months prior to admission he had another 
of cough and sputum production which 
He was placed on 
congestive heart 
cough had 


episode 
responded to penicillin therapy 
digitalis for symptoms of mild 


failure. Shortly before admission, his 


, showing branching, fila- 


been thick dark and he 
complained of mild exertional dyspnea 
On examination, the patient was a 
served elderly man in no distress. Examination of 
the thorax and lungs showed signs of emphysema 
with scattered rhonchi and inspiratory rales at the 
bases. There was a prominent systolic impulse in 
the epigastrium. No abnormal heart sounds were 
heard. The liver was barely palpable. The re- 
mainder of the physical examination was negative 
The hemogram normal, but a_ urinalysis 
showed leukocytes and erythrocytes and a trace of 
An electrocardiogram was suggestive of an 
A chest roent- 


productive of sputum, 


well-pre- 


was 


protein 
old posterior myocardial infarction 
genogram showed generalized pulmonary fibrosis 
with thickening of the pleura, retraction of both 
hila, and infiltration at the right base. Two sputum 
cultures revealed N. aste The patient was 
placed on a four-week course of tetracycline and 
sulfisoxazole, and the organism was not recovered 
from a sputum culture obtained three months later 
In January, 1959, another sputum sample revealed 
V. asteroides which again responded to the same 
However, repeat 


rowes 


antimicrobials for one month 
sputum studies during exacerbations of cough and 
expectoration in August, 1959, and January, 1960, 
again grew NV. asteroides. The patient is currently 
being given his third course of sulfadiazine which 
given alone and in larger doses 


this time will be 


for several months 
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the third admission revealed an apparently middle- 
ized Negro in no distress. A blood pressure of 170 
systolic, 110 diastolic in mm. of mereury, Grade I 
retinopathy, and moderate ankle edema were the 
mly positive physical findings. Admission labora- 
tory work revealed a hemoglobin of 11 gm. per 100 
ml. and a leukocyte count of 13,000 per cu. mm 
with a normal differential. The creatinine was 18 
mg. per 100 ml. and the albumin and globulin were 
17 and 33 gm pel 100 ml., re spective lv. The cho- 
lesterol was 710 mg. per 100 ml. and the patient 
was losing 10 gm. of protein in his urine daily. In 
uddition, there were a few leukocytes and many 
granular casts in the urinary sediment 
The patient made no improvement on a con- 
servative regimen, so was started on a course of ad- 
renal corticosteroid therapy in various amounts in 
December, 1958. After two months of this therapy 
he deve loped ple uritic right lower chest pain, rusty 
sputum, and a right pleural effusion. His leuko 
eyte count was 3,250 per cu. mm. Thoracentesis 
vielded a small amount of thick, yellow, purulent 
flud which was negative on routine culture and 
ur. Three weeks later the patient had similai 
un on the left with a pleural friction rub; how- 
roentgenog! iphi examination was negative 
len days later the pleuritic pain had increased and 
1 roentgenogram then showed a pleural effusion 
Several thoracenteses were done over the next 
ree weeks and N. asteroides was cultured from 
e fluids obtamed. Closed thoracotomy was per- 
formed with drainage of approximately 2,200 ml 
ff purulent fluid and the patient was placed on 
sulfadimethoxine therapy 
[wo weeks after treatment was instituted, the 
itient developed symptoms of peritonitis, and a 
oneal tap yielded 2 ml. of purulent fluid which 


smear showed gram-positive, filamentous or- 


ganisms resembling Nocardia. Unfortunately, the 


ilture was discarded. Over the next two months 

he received continuous steroid therapy, sulfadi- 
ethoxine for his nocardiosis intimicrobials for 

oradic bacterial infections, and drainage of his 

cavity. He was dischaged in June, 1959, 

that time has had one additional admis- 

rbation of his nephrotic syndrome 

is been maintained 

d therapy and 

rrence « is nocardial in- 


esent time 


Comment This man_ with histologically 
| subacute glomerulonephritis required 
yng-term administration of adrenocortical ster- 
to control his nephrotic syndrome. Coinci- 
with prednisone administration, he devel 
nocardial pneumonia empyema, ind 


peritonitis. His infection was finally 


omy ind four months of 


methoxine treatment 
five-vear-old whi ind his 


id dysproteiem) it demon- 
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| 7.Ade led ew of the ght uppe lobe it 
fil on im ¢ Within the lesion in the right 
econd antenor interspace may be seen a escent 
diolucency suri a smooth, rounded det 
sitv. This proved to be a mvcetoma when resected 
vith mei nt nocardiosis Althoug! t he 
sputum culture was said to show ¢ 
the detais of dentiniieatior re 
table nocardiosis treat las not been 
give! nd A ate ea | been intermittent lection up to the 
reeent in hi putum for eighteen mont! 
( ee-vear-old, Neg 
imitted W adswort! 
\ H it n O | 
24. 1958. The f soon in J 1957 
enal bione H nit urse was y . 
xluced a good diuresis. His second adi nv sulfiac 
December of the e vear fo t race 


CHANGING 


strated failure to respond to antigenic stress and 
had suffered from repeated infections. The brother 
uspergil- 


patient was given an 


died in another hospital of disseminated 
In December, 1957, the 
empirical course of radiation to his chest, 
globulin injections, and intermittent 
antimicrobial drugs. In September, 
developed cough and fever which becam« 
with 

condition, ilthough the chest 
genogram essentially Large 
chloramphenicol were given. He was admitted to 
the UCLA Medical Center for the sixth 
November 4, 1958. Physical examination revealed 
chronically ill child in 
There numerous 
both lung fields. The heart was not enlarged. The 
liver was tender and down approximately 7 cm 
costal margin. The urine was strongly 
positive for acetone. A blood count revealed a 
hemoglobin of 8.5 gm. per 100 ml. and 7,500 leuko- 
cytes with 83 per cent polymorphonuclear leuko- 
cytes. An electrocardiogram was suggestive of cor 
pulmonale and right ventricular strain. Chest 
roentgenograms showed massive bilateral pneu- 
monia, and admission sputum culture grew \. as- 
teroides. He was treated with erythromycin, novo- 
biocin, sulfadiazine, and gamma globulin. He failed 
to respond and died one week after admission 
Permission for autopsy was refused 


losis 
gamma 
courses of 
1958, he 

progres- 


sively worse ind Was associated deteriora- 


tion of his roent- 


was cle al doses of 


time on 


a thin, acute respiratory 


distress wert rales throughout 


below the 


Comment: This case represents a clear ex- 


ample of nocardiosis in a patient with impaired 


host defenses. The numerous courses of antimi- 
crobials the patient received probably played an 
important role in the origin of the nocardial in- 


lection 


J.H., a sixty-seven-year-old, white male, 
entered Wadsworth Veterans Hospital for the first 
time on August 4, 1959. The admission history was 
incomplete, but it was learned that he had had a 
long history of emphysema and bronchiectasis and 
a stroke years previously. He 
talized for a recent period of weakness and ina- 
bility to himself. Physical 
revealed a chronically and acutely ill man with a 
blood pressure of 140 systolic, 68 diastolic in mm 
and a 


Case 9 


three was hospi- 


care for examination 


of mercury, a pulse rate of 100 per minute, 
of 395°C. The 

Examination 
physema with rales and a 
left lateral and posterior lung fields. The heart was 
enlarged and the rhythm grossly irregular 
There was evidence of motor aphasia and a tremor 
of the right hand. His admission hemoglobin was 
12 gm. per 100 ml., and the leukocvte count was 
20,000 per cu with a shift to the left. A chest 
roentgenogram revealed patchy areas of consolida- 
throughout the left lower lung field and a 
smaller infiltrate at the right base. An electrocar- 
diogram showed atrial fibrillation 

The patient was treated with digitalis and peni- 
cillin. Although his heart rate slowed, his fever did 


temperature patient was in respira- 


torv distress revealed Signs of em- 


friction rub over the 


was 


mm 


tion 
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not lessen and he continued to run temperatures 
of 38° to 40°C. Roentgenographic and physical 
examination revealed a spread of his pulmonary 
infection. A week after admission there 
lence of cavitation in the left lung and fluid in 
the left pleural cavity. On August 9, 1959, a sputum 
smeal acid-fast bacilli. Culture of 
this specimen did not grow tubercle bacilli, and 
blood plates were discarded after four days. Initial 
thoracentesis yie led only a small amount of 
fluid which sterile Another 
thoracentesis revealed 200 ml. of yellowish fluid 
with 5,000 leukocytes, of were 
neutrophils. A thin, 
gram-positive. branching, filamentous beaded or- 
ganisms which could not be identified on an acid- 
fast smear. Unfortunately, this specimen also was 
cultured only on blood agar for four days 

The patient was treated for both 
(isoniazid and streptomycin) and nocardiosis (sul- 
fadiazine ) critical condition. A 
closed thoracotomy and intubation were performed 
and he required a tracheotomy to facilitate control 
of his Within a few there had 
been a temperature response and improvement in 
his roentgenogram. However, five 
again became febrile and his sputum showed nu- 
merous colonies of coagulase-positive Staph ylococ - 


was eVi- 


showed a few 


straw-colored was 


which 82 per cent 


smear revealed occasional 


tuberculosis 


because of his 


secretpons days 


days later, he 


cus aureus. The patient responded to vancomycin 
but was found dead in bed sixteen days after ad- 
mission without any known acute ¢ pisode Autopsy 
examination revealed pulmonary emphysema and 
bronchiectasis. There was a fibrinous exudate on 
the pleural surfaces of the left lung. Both lungs 
were involved with patchy areas of pneumonitis 
which extensive on the 
left where were changes. Micro- 
examination revealed bronchopneu- 
monia with abscess formation and pleuritis. In ad- 
dition, the patient had heart 
disease and a duodenal ulcer 


were considerably more 


there cavitary 


scopic acute 


arte riosclerotic 


Comment: Although cultural confirmation of 
nocardiosis was not obtained in this patient, it 
seems likely that the acid-fast organisms in his 
sputum and_ the 


beaded filaments in the pleural fluid were No- 


gram-positive branching, 


cardia. In addition, the elinical, roentgeno- 
graphic, and pathologic pictures were all consist- 
ent with a nocardial infection. There was some 
response to the initial course of therapy, but 
the presence of severe underlying lung disease 
and 


led to his death 


superimposed staphylococcal pneumonia 


This case also demonstrates the 
need for adequate cultures on ippropriate media 
or the necessity of holding blood plates for at 


least thirty days if nocardiosis is considered 
DiIscussION 


There is no pathognomonic clinical syndrome 


in nocardiosis. Any tissue may be involved, 
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TABLE 1 


CLASSIFICATION OF NOCARDIOSIS 


\ Acute 
Fox al acute abscess (any tissue) 
Bronchopneumonia 
With or without 
Locally invasive 
Chronic 
Chronic abscess (usually pulmonary 
Chronic fibronodular disease 


ibscess 


(pleura, chest wall) 


which has led the the classi- 


fication shown in table 1 


writers to propose 
Even though the lung 
is most commonly affected, the extent and type 


All of 


these 


of pulmonary disease varies considerably 
the patients in the series had lung lesions 
lung abscess; an 


included a chronic, solitary 


cute, necrotizing pneumonia; and an indolent, 
progressive fibrosis resembling fibronodular tu- 
berculosis. Five of the 9 patients had extension 
of the pulmonary suppuration to the pleura or 
sub- 


(one 


chest wall, producing an empyema cavity, 


cutaneous abscess, or bone involvement 


3) had numerous cutaneous fistu 
Despite the 


patient (Case 


las from his intrathoracic abscesses 
variability of thoracic nocardiosis, the extension 


of suppurative lung disease to the chest wall 


with or without fistulas, strongly suggests no 


eardiosis. Dense fibrosis and multiple fistulas 


ire more indicative of actinomycosis 


writers’ knowledge, pulmonary mycetoma (“fun 


gus ball”) has not been reported before in no 


cardiosis (Case figure 7), although it is occa- 


sionally encountered in pulmonary mycoses 


notably aspe rgillosis 


In addition to the local invasiveness shown 


the 


with metastatic 


in nocardiosis, tendency for vascular in 


ibscess formation is 
The 
plained propensity for metastatic nocardiosis to 


involve 


volvement 
demonstrated by Cases 2, 3, and 4 unex 
central nervous system is shown by 
The ? had a marked 
pleocytosis in cerebrospinal fluid which 


the 


usually deeply situated 


the 
these ~ patient of Case 
the 
infection of brain be 


unusual in nocardial 


the ibscesses ire 
without a prominent meningeal reaction. Menin 
gitis has been reported but is rare, and it wa 


not possible to culture organisms from the c¢ 


brospinal fluid in this case with clinical and 
leptomeningitis. In contra 
the 


unusual 


ps evidence of 


to the findings in cerebrospil 


ection 


nd in which 


ple OCcVTosis 18 


exudates commonly contain manv ik 


vhich are characteristically polymorphonu 
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Chis may be a useful point in distinguishing no- 
cardiosis and actinomycosis from the systemic 
mycoses and tuberculosis. 

Although the brain was the most frequent site 
of extrathoracic nocardiosis in the present series, 
other lesions were found in the liver and kid- 
The 


of disseminated nocardiosis indicates 


neys in Case 4 and in the spleen in Case 3 
Irequency 
that at least transient septicemia must be fairly 
common ; it Is surprising, therefore, that positive 
blood cultures are rarely obtained, although they 
have been reported. None was found in any of 
the patients in the present series despite fre- 
quent cultures. 
Although nocardiosis considered in 


was not 


iny patient admission, the diagnosis was 


subsequently made by recovery ol the organism 
from fluid, or 
drainage prior to death in 6 cases. In Case 5 the 


on 


sputum, thoracentesis abscess 


disease was unsuspected until a resected lung 


specimen was cultured and examined micro- 


the diagnosis was 
the 


however, in Case 4 


scopically. In Cases 2 and 


established by recovery of organism from 


vutopsy material several 
antemortem sputum samples eventually yielded 
Nocardia after the patient’s death ful- 


In order to hasten and im- 


from 
minating infection 
the diagnosis of nocardiosis, it 
that cultural 


Growth is readily 


prove is Impera- 


tive ippropriate techniques be 


used obtained on blood and 
drugs 


the 


intimicrobial 
inhibit 
methods 


medium 
uided as 
Nocardia 


Sabouraud agar 


should not be they will 


growth ol Concentration 


used in preparing samples for tuberculosis cul- 


ture will also inhibit nocardial growth, so speci- 


mens handled in this manner cannot be relied 


upon. Prolonged incubation of cultures is some- 
times required 

Review of the literature and analysis of the 
present cases lead to the inescapable conclusion 
that the 


Although the frequency of nocardial mastitis in 


incidence of nocardiosis is increasing 
cattle is also increasing, the organism is so ubiq- 
uitous in the environment that it is probably 
rate of bovine infection that ac- 
counts for the additional human cases. It is pos- 
sible that Nocardia is 


important as a Rather than 


not a rising 


in endogenous source of 
source of disease 

in increased prev ilence or greater virulence of 
higher 


nocardial organisms explaining a inci- 


dence of the disease, it is the writers’ contention 


th 1 changing status of the host renders him 


more susceptible to infection. There is probably 
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nothing unique in the ability of Nocardia to 
produce disease in this setting; it is one of many 
as Aspergillus, Candida, and 
take ad- 


vantage of alterations in the host’s defenses and 


organisms, such 


antimicrobial-resistant bacteria, that 
normal bacterial flora to thrive. Under most cir- 
cumstances the body defense mechanisms and 
usual bacterial flora prevent the emergence of 
How 


in the absence of underlying disease (Cases 1, 


infection nocardiosis becomes est iblished 


3, 5, 6, and 9) is unknown, but the incidence of 
this variety of infection does not seem to be 
changing. The appearance of nocardiosis as a 
secondary invader superimposed upon an under- 
lying disorder probably accounts for the in- 
creased number of infections 

\ defect in the immune processes may occur 
in many different diseases. There is also a con- 
vincing amount of evidence to support the no- 
tion that lowered immunity to infections results 
from the use of adrenocortical steroid drugs and 
many anti-neoplastic agents. When one or more 
of these factors exist, bacterial infection com- 
monly oecurs requiring prolonged antimicrobial 
therapy; it is in this setting that secondary in- 
fections can readily occur. The mandatory use 
of corticosteroids, anti-neoplastie drugs, and an- 
timicrobials is widespread and increasing. A 
corollary of this practice is that such infections 
This is 


for avoiding the unnecessary or 


will also increase an additional reason 
indiscriminate 
use of antimicrobials or steroids 

Three of the patients represent clear examples 
of the association of nocardiosis with grave un- 


The patient of Case 4 had 


derlying disorders: 


pemphigus vulgaris huge doses of 
prednisone, resulting in multiple toxic manifes- 


In Case 7 


requiring 


tations and disseminated nocardiosis 
nocardiosis developed during the treatment of 
subacute glomerulonephritis with long-term cor- 
ticosteroid drugs. The patient of Case 8 had re- 
ceived numerous antimicrobial drugs for infec- 
tions resulting from a dysproteinemia, and he 
bronchopneumonia 


succumbed to nocardial 


Several similar cases ean be found in the recent 
medical literature. Hiddlestone (12) 


1 patient with bronchial asthma requiring long- 


re pe 


term prednisone administration who died from 
with endocarditis and 
Eichold 


1 physician who had pemphigus vulgaris; during 


gener ilized nocardiosis 


positive blood cultures. (13) described 


treatment with large doses of hvdrocortisone he 


developed nocardial lung abscesses which were 
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successfully treated with sulfadiazine and sulfa- 
merazine. Recently, Larsen and her associates 


(2) demonstrated nocardial infections in four 
patients with acute leukemia, chronic myeloge- 
nous leukemia, chronic lymphatic leukemia, and 
Hodgkins disease. All of these patients received 
corticosteroid therapy and numerous anti-neo- 
plastic drugs. The nocardial infection was a con- 
tributory factor in the deaths of three of the 
four patients. The other patient was cured of his 
nocardiosis by surgery but died eighteen months 
later from leukemia. Two of the eight patients 
with fatal disease in the original report of pul- 
monary alveolar proteinosis (14) died with pul- 
monary nocardiosis. It is not clear whether or 
not these patients had received adrenal steroids; 
that 


fungous diseases associated with pulmonary pro- 


however, Larsen and associates conclude 
teinosis “may be abetted by prolonged use of 


antibiotics and adrenocorticoids.” In a recent 
report ot nocardiosis in children (20), one of the 
patients had the infection as a complication of 
similar 
to that found in the present Case 8. Bianco and 
(11) briefly cited a 


who died from N. 


1 disordered immune mechanism very 


associates young woman 
asteroides peritonitis during 
treatment of lupus erythematosus with large 
amounts of cortisone. Finally, Seeliger and Lange 
(10) described a voung woman who died of Hodg- 
kin’s disease and revealed at autopsy numerous 
subcutaneous abscesses of Nocardia asteroides. 
Although the abscesses were at injection sites, 
attributed to the 


in Hodgkin’s disease. 


the infection was “lowered 
general resistance” 

The prognosis of uncomplicated nocardiosis 
in the present series depended primarily upon 
the extent of the infection, when the disease was 
recognized, and the effectiveness of chemother- 
ipy and surgical treatment. It is obvious that 
the prospects of any underlying disorder seri- 
ously affect the outcome of nocardiosis. Although 
the prognosis of patients with nocardiosis and 
coexisting disease is poor, it is not hopeless, as 
shown by Case 7 and in reports by Eichold (13) 
and Larson, Diamond, and Collins (2). 

The diagnosis of nocardiosis has always been 
difficult 
the disease: 


due to the variable manifestations of 
when the infection occurs with a 
multicentric systemic disorder, the clinical fea- 
tures are even more complex. Difficulties in dis- 
tinguishing between tuberculosis, actinomveosis. 
ind nocardiosis have troubled physicians for 
There are clinical, 


many vears roentgeno- 
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graphic, and bacteriologic similarities in thes 
diseases which lead to problems in differentia 
Expert 


tion and confusion when they coexist 


assistance is necessary to distin 


The 


tuberculosis 


bacte riologic 
the 
had pulmonary 


guish iniections patients ol Cases 


ind 6 established 


by positive cultures prior to the onset ol their 


nocardiosis. It is not believed that the associated 


tuberculosis altered the outcome in either p 


tient except perhaps to delay slightly the diag 


nosis of nocardiosis in Case 3 


Aw ireness ol the possibility ol nocardiosis 
ind obtaining appropriate cultures are the most 
No 


cardial invasion should be considered especially 


important aspects favoring early diagnosis 


second 


when underlying circumstances enhance 
iry infection. Vigorous chemotherapy and surgi 


utment can eradicate the infection and 


lead to a 


il tre 
hould 


patients 


successful outcome in many 


SUMMARY 


Nocardiosis was once considered a clinical and 


laboratory curiosity More complete bacterio- 


logic studies on appropriate media, kept long 
to detect colonies, bave 


enough slow-growing 


vided to the number of cases recognized in the 
Although better means of detection 
the ire- 


the incidence appears also 


past decade 


have undoubtedly increased apparent 


quency of the disease, 
to be rising due to a greater susceptibility of 


the human host. Nocardiosis is one of the in- 


fections that may occur when there has been an 
ilteration in the host’s defenses and normal bac- 
terial flora; this predilection for infection may 
be part of a disease process or it may be induced 
by therapeutic measures (especially adrenocorti 
cal steroids) 

Nine cases of nocardiosis are presented in ad 
dition review of fundamental 


to i aspects ot 


bacteriology, pathology, and treatment. One of 


the most notable characteristics w us the variety 


of disease encounte red The most common torn 


was acute bronchopneumonia, often with em 
Three pa 
with brain 


ind/or chest wall extension 


had 


ibscesses. Two of the patients developed nocar 


pvema 


tients generalized nocardiosis 


chosis as a complication of high-dosage adreno 


cortical steroid therapy, and a third patient wit! 


dvs] roteinemia who had received long term al 


timicrobials hed from noe irdial bronchopneu 


nproving 


Ssurviva 
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sis are awareness of the potentialities of the in- 


ection and adequate medical and surgical ther- 


ipy. This is especially true when underlying 


circumstances enhance secondary infection 


SUMARIO 


iable Aspecto de la Nocardiasis: Reseiia 


Presentacion de Nueve Casos 


considerada una vez como 


curiosidad clinica y de laboratorio. Mas completos 


nocardiasis fue 


estudios bacteriolégicos en medios apropiados, 


ontinuados el tiempo suficiente para descubrir 


olonias de desarrollo lento, han acrecentado el 


numero cle los casos reconocidos en el ultimo cde - 
cenio. Aunque el perfeccionamiento de los medios 
de pesquisa ha aumentado indudablemente la apa- 
rente frecuencia de la enfermedad, también parece 
jue se ha elevado la incidencia debido a la mayor 
susceptibilidad del huésped humano. La nocardia- 
sis es una de las infecciones que puede presentarse 
cuando ha habido una alteracién de las defensas y 
la flora bacteriana normal del huésped; esta predi- 
leccién para la infeccién puede formar parte de un 
proceso patolégico O ser provot por las provi- 
dencias terapéuticas (sobre todo los esteroides 
orticosuprarrenales ) 


Ade mas ce 


inatomia patolégica y el tratamiento, se presentan 


una resefa de la bacteriologia, la 


9 casos de nocardiasis. Una de las caracteristicas 
mas notables fué la variacién en la enfermedad en- 
ontrada. La forma mas comin fué bronconeumo- 
nia aguda, a menudo con empiema y/o difusién a 
la pared toracica. Tres enfermos tenian nocardiasis 
Dos de 


enfermos manifestaron nocardiasis como compli- 


generalizada con absce 208 cerebrales los 


widn de la esteroidocdértix osuprarrenoterapia a 
iltas dosis, v otro enfermo con disproteinemia que 
habia recibido una larga serie de antimicrobianos 
falle« 


Lo requerido para acrecental la 


16 de bronconeumonia nocardica 


sobrevivencia 


en la nocardiasis es la comprensién de las poten- 


ialidades de la infeccién y la adecuada terapéutiva 


médica vy quirtirgica. Esto es cierto en particular 


iando las circunstancias subyacentes refuerzan 


la infeccién secundaria 


RESUME 


e changeant de Une 


la nocardioaxe 


et une presentation de cas 


eut un temps ou la nocardiose était con- 


omme une curiosité clinique et de labora- 
Des études bactériologiques plus complétes 
long- 


le nte- 


des milieux appropriés, conservés assez 


temps pour détecter des colonies poussant 
aux nombre de cas reconnus dans 


décade 


nent, ont ajouté 


la derniér Bien que de meilleurs moyens 


Le spect, 


CHANGING 


de détection aient indubitablement accru la fré- 


quence apparente de la maladie, sa rencontre sem- 
ble étre aussi en hausse grace A une susceptibilité 
lhéte 
une infection qui peut se produire quand il y 
Vhote et dans 


prédilection 


plus grande de humain. La nocardiose est 
un changement dans les défenses de 
normale ; cette 


la flore bactérienne 


pour l’infection peut étre inclue dans Ie 


processus 


de la maladie, ou elle peut étre suscitée par des 
mesures thérapeutiques (spécialement les stéroides 
adrenocorticaux ) 

Neuf cas de 
revue des aspects fondamentaux bactériolo- 


Une 


plus notoires caractéristiques fut la variété de ma- 


nocardiose sont présentés en plus 


d’une 


giques, pathologique s et thérape utiques des 


ladie rencontrée. La forme la plus commune fut la 


bronchopneumonie aigué, souvent avec empyéme 


et extension 4 la paroi thoracique. Trois malades 


eurent une nocardiose généralisée avec abcés du 


cerveau. Deux des malades développérent une no- 


cardiose comme complication de hautes doses 


thérapeutiques de stéroides adrénocorticaux, et un 
malade avec dysprotéinémie avait 
long 


bronchopneumonie nocardia 


troisiéme qui 


recu des antibiotiques a terme, mourut de 


Ce qu'il faut pour améliorer la survie dans la 


not ardiose est d’étre averti de Ss possibilite s de l'in- 


lection et une thérapeutique médicale et chirurgi- 


cale adéquates Ceci est particuliérement vral 


lorsque de 8S circonstances sous-jacentes exagerent 


une infection secondaire 


At knowle dgme nt 
The writers wish to thank Dr. Ruth 


Rutgers Institute of Microbiology, for identifying 
the organisms from Cases 3 and 5 


Gordon, 


Addendum 


Since the preparation of this inother 
of nocardiosis associated with pulmonary al- 
The 
ilso suggest that patients with proteinosis may be 
susceptible to secondary infection with No- 


re port 
case 
veolar proteinosis has appeared (38) writers 
more 


irdia 
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THE CONCEPT OF COLLAGEN DISEASES IN MEDICINE'” 
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The topic of this address was suggested by the 
Program Committee and I have accepted it with 


some apprehension. While my co-workers and | 


(1) are responsible for the term and a somewhat 
I do not feel that 
have contributed very much to its further eluci- 
by 


vague concept behind it, we 


Yet great advances have been made 


others in the nearly twenty years since the term 


dation 


was proposed as an heuristic idea which, if fur- 
ther explored, might have some importance for 
the comprehension of the nature and pathogene- 
sis of certain puzzling maladies. I should like to 
present to you the evolution of observations and 
thoughts which have led to the concept and the 
sequence of investigations which mark the prog- 
ress of our knowledge within the past two dec- 
ades 

The term “collagen diseases” is generally used 
synonymously with that of “diseases of the con- 
nective tissue.” I shall later in my presentation 
touch upon the reason we preferred the former 
designation, but I might say here that I do not 
object to the latter term if one is aware of the 
assumptions upon which both terms are predi- 
cated 

4 systemic implication of the fibrous tissue 
was postulated in 1838 by Bouillaud ( 


to ac- 


count for the simultaneous involvement of the 
joints and of the heart in acute rheumatic fever; 
but this induction, important as it was for diag- 
nosis and prognosis in clinical medicine, did not 
stimulate investigations of the pathogenesis of 
rheumatic fever. One can understand this failure 
if one considers the state of information about 


the connective tissue one hundred and twenty 
vears ago Nearly up until that date it had been 
regarded as a primordial tissue endowed with 
almost miraculous potencies of proliferation and 
unlimited differentiation. But a had 


taken place in Bouillaud’s time, and it had be- 


reaction 


come an insignificant component ol the animal 
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oh 


body assigned a mere mechanical function to 
support the connection of organs and to fill the 
spaces between the nobler elements of the or- 
ganism. For nearly eighty years the connective 
tissue was neglected in any scientific considera- 
tions of the pathogenesis of human disease, ex- 
cept for the ill-fated hypothesis of Virchow of 
the transcendent role of fibroblasts in new for- 
all 
nance of Virchow’s cellular pathology pre vented 


from to altera- 


mations of types. Subsequently, the domi- 


investigators paying attention 


tions of its intercellular component, ind this 


ubiquitous constituent of the body remained a 
In the 


century, 


stepchild of scientific medicine second 
of the 


Schade (3) awakened interest in the physiologic 


decade twentieth Heinrich 
role of the “connective tissue organ” for the con- 
and the maintenance 
Fritz 


go, recognized wide- 


water metabolism 
But 


(4) who, some thirty vears a 


trol of 


of ionic equilibrium it was Klinge 


spread microscopic lesions in the intermediate 
parts of the connective tissue as a common mor- 
phologie denominator of a series of hitherto un- 
connected diseases. These alterations, commonly 
referred to as fibrinoid connective tissue damage 
or degeneration, had not escaped the atten\ion 
of competent histopathologists before, foremost 
but Klinge was 


Neumann (5) 


who realized 


umong them E 
the first their significance for in- 
terpretation of the pathogenesis of certain etio- 
logically such rheumatic 


puzzling diseases is 


fever, rheumatoid arthritis, periarteritis nodosa, 
dermatomyositis, malignant nephrosclerosis, and 
certain types of nephritis He became convinced 
that these microscopic tissue changes provided a 
clue for etiology when he demonstrated the ex- 
istence of similar lesions in the connective tissue 
of rabbits made hypersensitive by repeated in- 
ot The 
iccount for the etiology of rheumatic fever and, 
for 


jection horse serum illergic theory to 


more generally, other maladies with con- 
spicuous fibrinoid connective tissue damage, was 
iccepted by some of the leading pathologists of 
Germany und Scandinavia The icceptance be- 
came even more universal when improvement 


in the technique of provoking hypersensitivity 
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(Rich, 6) made the experimental connectiv 


tissue and vascular alterations more conspicuous 


ind reproducible. Bergstrand’s publication (7) 


the opinion that any malady should 


be regarded to have an allergic background if 


microscopic examination revealed fibrinoid con 


nective-tissue damage A cordingly, gener ilized 


scleroderma was included within the group ol 


illergic diseases in 1938 (3S) 


It must he mentioned, however, that the hy 


persensitivity theory based upon morphologi 


similarity was not universally accepted, 


that withoritative investigators 


Thus, Aschoff (9) 


that it 1s open to doubt. il etiologicall, 


pleaded for 


maintained 


greater caution 
m 1935 
totally different diseases, though clinically simi 
lar, are designated as allergic for no other reason 
than that certain local histologic morbid prod 


ucts il 


i similarity with experimentally pro 
inflammations in 
1936, “The 


is essential 


illergic 


(10) 


duced inimals, 


wrote in evidence 
that 


production of certain diseases, for example rhet 


sembled to show alle 


matic fever, is inconclusive.” However, for the 


majority of investigators the evidence derived 


from animal experimentation seemed to prove 


fully the validity ol illergic causation ol a grou] 


of diseases which etiologically had been obscure 
It was logical that further investigations should 
search for 


concern themselves mainly with the 


the antigens responsible for the immunologi 
1 shift 
particularly in 


Indeed, that 


ibnormalitv, advocating from structural 


to functional explorations, 


field of rheumatic fever research 


period witnessed important advances 


inalysis of the antigenic properties of the hemo 


lytic Streptococcus A in the search for the factor 


responsible for the disease but an allergi 


mechanism was not proved unequivocally by 


inimal experiment or immunologic examinations 


patients 


In the 


clinical and pathologi 


course of 
vestigations of disseminated lupus erythemato 


sus, we (11) became aware of the prominence ol 


fibrinoid connective-tissue damage in the 


pathologic picture of the disease. In an etiologic 


interpretation of tissue alterations we 


have applied the attractive explanation 


ri 


lergy which had found so much acceptance in 


that period \ critical consideration, however 


of the clinical and morphologic observations 


caused us to question this hypothesis On the 


one hand, the clinical and laboratory phenomer 
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of disseminated lupus did not display those fea- 


tures which are commonly associated with dis- 


eases of an obvious allergic background, such as 


provocation by a specific agent, concomitant 
bronchial asthma, or urticaria and eosinophila in 
hand, fi- 


the peripheral blood. On the other 


brinoid connective tissue and vascular damage 
can be observed in local sites as being evoked 
by factors having no relationship to allergy, such 
is ferment action (vicinity ol pancreas necrosis) 
or rapid elevation of intra-arterial blood pres- 


These 


the reasons which caused us to caution against 


(experimental hypertension) were 


“ure 


the etiologic generalization proposed by Klinge 
We unreservedly agreed with him, however, that 
the systemic connective-tissue damage observed 
by him and by us in a series of etiologically ob- 
scure diseases was of utmost significance, and 
that continued investigation might reveal other 


We pro- 
further in- 


clues for pathogenetic interpretation 
posed, therefore, a 


reorientation ol 


vestigations from “inordinate preoccupation 
inalysis of the 
What 


Irom 


vith immediate cause” to closer 
ilterations 


retreat 


fundamental connective-tissue 
we recommended was a strategic 
in overextended position of premature etiologic 
irea fully clarified by basic struc- 


Such a retreat 


synthesis to an 
tural and functional information 
would permit renewed investigations of the fac- 
tors which control alterations of the connective 
tissue, such as fibrinoid damage of its intercellu- 
lar components. This was the thought which led 
a nonprejudicial term, referring 
The 


the 


to I ropose 


only to the seat of the anatomic lesions 


choice of collagen diseases” instead of 


broader designation “connective-tissue diseases” 
vas decided upon because our observations had 
shown that the intercellular components were 
ind not the cellular 


conspicuously implicated, 


elements. It seemed to us that investigations of 
these maladies were a problem of intercellular 
cellular Furthermore, fi- 
had 


it that time to be the result of 
the 


nd not pathology 


brinoid connective-tissue damage been 


widely assumed 


fundamental chemical alteration of col- 


W hich also ac- 


Finally, it 


well-defined 


genous fibers, an 


issum ption 


counted for the choice of the term 


designed to delineate a 


was not 


entity, but should primarily reflect an 
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heuristic idea which might promote a better 


comprehension of a group of puzzling maladies 
through a better understanding of the connec- 


Accordingly, I have stressed in my 


tive tissue 


» the 

the 
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subsequent publications (12) mainly the con- 
ceptual but not the diagnostic connotation of 
the term 

If we the state of factual information 
ibout the connective tissue in 1941, we have to 
that the 


already 


survey 


idmit that it was not negligible and 


basic problems of its biology were 


clearly perceived If we view it today. we are im- 


advances which have been 


than 


pressed by the 
(for 


two lecades 
The ultrastructure 


with 


ichieved within less 
literature, see Jackson, 13) 
of the collagen fiber has been ascertained 
the aid of X-ray diffraction and the electron 
microscope; analysis of the chemical compound 
collagen has revealed its unique amino-acid con- 
stitution; physicochemical information derived 
from studies of the variety of soluble collagens 
has clarified the molecular structure of this pro- 
tein and given insight into its synthesis. Impor- 
tant data have been accumulated on the various 


mucopolysaccharides of the ground substance 


ind, recently, also on its proteinic components, 
ind the investigations of the influence of en- 
zymes and hormones have contributed much to 
1 better understanding of the physiology of the 
connective tissue 

\ detailed review of the amazing amount of 
research in the entire field would be not only im- 
time, but also not 


possible within a limited 


profitable for the physician concerned with the 
But it is 


problems of disease appropriate to 
iscertain what basic investigations have already 
contributed to a better comprehension of the 
mechanisms by which the maladies concerned 
are provoked, how much further information 
the physician can expect from the methods ap- 
studies, how much 


plied in the fundamental 


light sophisticated connective-tissue research 


mav throw on maladies originally not included 
in the group of collagen diseases, such as athero- 
sclerosis, the heritable disorders of the connec- 
tive tissue and, possibly, pulmonary emphysema 

\ schematic diagram of the connective tissue 
reveals that it is composed of cells, fibers, and 
1 homogenous matrix commonly referred to as 
ground substance. The principal fibrillar com- 
ponent Is the collagenous fiber, and we att iched 
this 


In facet, the choice of our term was greatly in- 


great importance to a study ol structure 
fluenced by Neumann’s assumption, which was 
widely though not universally accepted at that 
time, that fibrinoid 


reflects an alteration of its chemical constituent, 


connective-tissue damage 


the protein collagen, whereby it acquires the 
tinetorial qualities of fibrin. A more penetrating 
histopathologic, chemical, and physical analysis 
of pertinent tissues revealed subsequently that 
this proposition was incorrect and that the ex- 
clusive anatomic site of the fibrinoid substance 
was the interfibrillar ground substance and not 
the collagen fiber. This observation directed fur- 
ther research to the question of the nature of 
fibrinoid and the factors responsible for its pre- 
cipitation (14). 

The inquiry into the first of these problems 
was retarded by the fact that one was limited in 
the main to microscopic studies aided only by 
inadequate histochemical methods or by all too 
complicated techniques of enzymatic digestion 
The results of these explorations were, therefore, 
equivocal. A powerful technique for the identi- 
fication of proteins in tissues is the recently dis- 
covered fluorescent antibody method of Coons 
and Kaplan (15). An antiserum prepared by in- 
jection of a rabbit with various isolated plasma 
proteins is conjugated with a compound, fluo- 
rescin isothiocyanate, and brought in direct con- 
tact with the tissue section to be analyzed. If 
the tissue contains the homologous antigen, a 
fluorescent precipitate is formed with the anti- 
body of This technique has 
recently 
fibrinoid substance in rheumatic fever, systemic 


the rabbit 
been applied in the identification of 


serum 


lupus erythematosus, rheumatoid arthritis, peri- 
arteritis nodosa, and experimental serum sick- 
ness (16-18). Gamma globulins have been found 
by all investigators collectively, although some 
have also recognized a quantity of 
fibrin (19). 

The presence of gamma globulins in the fi- 


prominent 


brinoid of the “collagen diseases” has been ac- 
cepted by some as adequate evidence for the 
operation of an immunopathologic mechanism 
maladies, gamma globulin was 


in these since 


equated with antibody. This, of course, is still a 
controversial assumption. Critical investigators, 
foremost among them Dixon and his associates 
(18), caution against such far-reaching conclu- 
sions by pointing to certain limitations of the 
pertinent observations. They illustrate that fluo- 
rescent deposits of gamma globulins in a tissue 
lesion need not necessarily reflect an antibody- 
intigen reaction but may merely be part of the 
nonspecific inflammatory exudate. The complex 
identity of the fluorescent deposits can be ascer- 


tained in animal experiments in which the anti- 
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gen is definitely known, but not in human lesions 
where the provoking antigen is unknown. Fur- 
ther painstaking investigations of human dis 
eases are needed before the allergic etiology can 
by wecepted is unequivocally proved I shall re 
turn to the question again when discussing th 
hypothesis of auto-immunization in system 
lupus erythematosus and rheumatoid arthritis 


While the Altshuler and 


Angevine (20) and my preceded 


investigations ol 
own studies, 
by those of Klinge, have shown that the collagen 
fibers are not primarily implicated in fibrinoid 
the hallmark of col- 


further investigations are 


tissue damage 


connective 


lagen diseases their 


still important in clarifying the pathology of 


these and etiologically obscure maladies 


It is fortunate that the renaissance of med 


concern with the connective tissue coincided with 


iwwakening of interest among biophysicists 


trastructure of the collagen fiber. The 


discovery of characteristic electron-microscopi 


ind X-ray 


eation 


diffraction features made its identifi 


unequivocal and was the start of pro 


research of the molecular biology of 


found 


gen. This led to the resumption of investig 


connective-tissue problems whic! 


had nine 


Theodor 


great histologists of the 


ntrigued the 


teenth century sines the days of 


Schwann. Foremost among these questions 


that of fibrillogenesis, the exact origin 


fibers, and its lationship to tl 
ground substance 
numerous 


(21) 


majority ol 


Summarizing the 
preceding century 
1941, the 


ed that collagen fibers were manufac 


competent investiga 


fibroblast and subsequently laid down 


in equally comp 


the ground substance, but i 


minority believed in extracellular 


more or less auxiliary activity of connectiv 
ls. In spite of most painstaking investig 
tions of embrvology inatomy 


the 


proble m ot 


comparative 
pplication of tissue culture the 


fibrillogenesis could not be answered 


nequivocally an impasse seemed to 


wen reached. | 


ind phvsicochemical 


ectron-mik rosco pi 
stuches of 


onstitution of collagen gave 


of observations bec 


neriodic ba fibers serve 


fingerprint 


inaivtl 
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meric macromolecules of collagen, tropocollagen, 
(22); fibrillar 
formation of the primordial fibril occurs 


or procollagen polymerization 
with 
at its plasma membrane (23), but is 
It is 


issumed that the macromolecules are freely dis- 


possibly 


fully completed in the extracellular space 


persed within the ground substance, and that 
they precipitate upon the primordial fibril when 
it is separated from the surface of the fibroblast 

The knowledge of the ultrastructure of the 
collagen fiber, of the chemical constitution and 
physicochemical behavior of the collagen mole- 
cule, has been greatly advanced within the past 
this 


has as yet been applied for the explanation of 


decade, but not too much of information 


morbid states affecting the connective tissue. F 
O. Schmitt, one of the foremost pioneers in col- 
lagen research at the molecular level, indicated 
n 1959 (24) that pathologie processes may have 
their origin in interactions of collagen macro- 
molecules with others of their own or of another 
This all too 


implified by his answer to the question 


kind general assertion was not 
greatly 
of a classical pathologist—whether it was worth 
while to study pathologic material with the elec- 
Schmitt’s remark that, “a 


looks a little 


with certainty be re- 


tron microscope Dr 
that 
differently 
garded as pathological” (24), was certainly not 


fibril different 


collagen 
stains cannot 
encouraging. In view of the complexity of the 
problems of molecular biology of normal colla- 
added, ol the 


ground substance—attested to by the cautious 


gen—and, it might be normal 


ulvance of fundamental research, the medical 


investigator must control his impatience. But | 
believe he should point to the problems of patho- 
the connective tissue, and indi- 


tates ol 


cate 


that their exploration may also serve the 
comprehension of the normal. 

Some recent investigations of morbid condi- 
tions may illustrate the potentiality of research 
The 


partial solubility of collagen in weak acetic-acid 


with the refined tools of modern biology 
solutions was first recognized by Zachariades in 
1900 (25). His Na- 

1927 ind significantly expanded 

the demonstration that collagen fibers 
fiber-free solu- 
ilkal Na- 


within the last 


studies were resumed by 


(26) 
reconstituted from the 
neutralization with or salts 
= observations became, 


de, the starting point for the study of mo- 


ecular structure and metabolism of this protein 


ot othe jr solve nts were tested ior ex- 


the 
thi 
morphous 
con nvestiga- { 
greater 
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traction of fresh connective tissue, such as 0.1M 
citrate, alkali and, finally, cold neutral salt so- 
10nI1c 
fibers 
tem- 


lutions at hypertonic and physiologic 


From all 


precipitated by neutralization or 


strength. solutions, collagen 
could be 
perature adjustment to 37°C. Quantitative de- 
terminations of the amounts of extractable col- 
lagen, measured by its hydroxyproline content 
in growing and growth-inhibited rats, and stud- 
ies of the incorporation ol radioactive amino acids 
provided strong evidence indicating that the col- 
the different solvents differ 


(2S) 


lage ns extracted by 


in the age of their synthesis. Gross con- 
cludes from carefully controlled studies that the 
ilkaline 


are the 


and neutral salt-extractable molecules 


most recently synthesized collagens, 
which account for about 10 per cent of the total 
dermal collagen in actively growing eight-day- 
old guinea pigs 


With all the 


investigations of the 


information from the 


gained 
basic biology of normal 
connective tissue, the time seems to have arrived 
to ipply it in the study of pathologic states 
in which the formation of this protein is affected. 
Since the classical studies of Wolbach and Howe 
(29), it has been known that collagen fiber for- 
Orekhowitch and 


citrate-extractable 


mation is arrested in scurvy 
Shpikiter (30) found the 
component sharply decreased in scorbutie guinea 
defi- 


The se ob- 


pigs, and Gross (2S) observed a similar 


ciency of the salt-soluble partition 
servations point to an arrest of synthesis of the 


A dif- 


ferent disturbance of collagen metabolism was 


precursors of the normal collagen fibers 


discovered by Levene and Gross (31) in their 


studies of the connective-tissue abnormality in 


lathyrism. The development of skeletal malfor- 


mation (kyphoscoliosis ) and rupture ol the 


vorta can be induced by the toxic factor of 


Lathyrus odoratus in experimental animals. One 
of the dramatic features of the animal treated 


with f-aminopropionitrile, a purified potent 
lathvrogenie factor, is the loss of tensile strength 
of collagen fibers. In carefully controlled experi- 
ments on the de veloping chick embryo injected 
via the chorionic alantoid membrane with the 
chemical compound, Levene and Gross found a 
fragility measured by the 


striking increase in 


time required to separate the head from the 


body under a constant stretching load. The evi- 
dent defect in tensile strength is associated with 
in increased extractability of the coll iwen fibers 


with cold hypertonic salt solution which can be 
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made visual by light and electron-microscopic 
(32). Dr. Van 
that the alteration of the fibers is 


studies Den Hoof and his asso- 
ciates believe 
the result of a disruption of the intermolecular 
crosslinkings of the collagen which are strong in 
normally insoluble fibers. 

These investigations seemed to me to be of 
more than academic interest. They indicate that 
the same techniques could be successfully ap- 
plied to the study of human morbid states in 
which the clinical and pathologic-anatomic pic- 
ture points to increased fragility of the connec- 
tive-tissue fibers, such as in Marfan’s disease 
It is interesting that increased excretion of hy- 
droxyproline, the essential amino acid of col- 
lagen, has been observed in the urine of such 
patients (33) 
maladies which art 


Conversely, there are 


characterized by an inordinate increase of col- 
lagen fibers, and this suggests a possible decrease 
catabolism. Foremost them is 


in their among 


generalized scleroderma, but it is evident also 
in the chronic cardiac lesions of rheumatic fever, 
in the joint deformities of rheumatoid arthritis 
ind, though only locally, in the periarterial 
splenic fibrosis in systemic lupus erythematosus 
A careful 


modern molecular biology might 


the methodology of 
throw 


analysis with 
some 
light upon the factors responsible for the un- 
balanced formation of collagen fibers. 

My survey of the biology of normal connec- 
tive tissue has so far been concerned mainly 
with the collagenous component, and the amor- 
phous ground substance has only been men- 
tioned when discussing the role it plays as the 
anatomic site of fibrinoid connective-tissue dam- 
uge. However, these investigations have not 
been less exhaustive than those of collagen. Sev- 
established 


within the past two decades. The chemical con- 


eral fundamental facts have been 
stitution of the acid mucopolysaccharides which 
form a prominent portion has been elucidated by 
Karl Meyer (34) and his school, and their me- 
tabolism and biosynthesis is being successfully 
pursued by Dorfman and his associates (for a 
review of the subject, see Dorfman, 35). It has 
been ascertained by tissue culture that the fibro- 
blast is capable of manufacturing mucopolysac- 
charides (36), but the exact site and modality 
of synthesizing the eight different carbohydrate 
compounds which have been isolated by Meyer 
is still under investigation. The nature and ori- 
normal 


gin ol the proteinic component ol the 
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less attention 


Histo- 


ground substance has attracted 


than that of the mucopolysaccharides 


pathologic observations, however, indicate that 


ibnormal such as amyloid, deposited 


within the ground substance might be derived 
Gueft and 


proteins, 


plasma 
laboratory at Mt 


from abnormal proteins 
Laufer 


have demonstrated that the fibrinoid substances 


(37), m our Sinal 
in lupus erythematosus contains nucleoprot in 
ind that a histochemically identical substance 1s 


blood The 


antibodies, to before, ilso 


found within vessels studies with 


fluorescent referred 
illustrate that the fibrinoid substance in collagen 
diseases includes plasma gamma globulins. These 
observations of pathology suggest that a trans 
fer of protein from the blood into the conne 
tive-tissue ground substance may also occur un- 


Gitlin and 


issocilates 


ler normal circumstances 


(38) demonstrated with the fluorescent anti 


method the proteins 


Lud 


round 


bods presence of plasm: 
between the connective-tissue fibers, and 
wig and Levin (39) in our laboratories 
serum albumin and globulin in the purified mu 
cin of synovial fluid and umbilical cord by 


Ne ube rger 


per 


electrophoresis \ recent report of 


(40) that the skin and tendon of the rat and the 


rabbit contain a considerable proportion o 


plasma proteins identified by rigid physico- 


chemical and immunologic tests is in agreement 


with the previous conclusions. The influence of 
enzymes and hormones on the plasticity of th 
ground substance is evident, but a detailed dis 
cussion exceeds the limits of this presentation 
It is 


of tissues derived 


obvious from microscopic examination 


from collagen diseases that 


such as f 


i striking 


ilterations of the ground substance, 
brinoid connective-tissue damage and 
vecentuation of metachromasia indicating som« 
change of the mucopolysaccharides, play a ma- 
ind deserve the at- 


jor part in their pathology 


tention of fundamental investigations. How re 
warding the pl anned cooperation can he betwee 
exact clinical observation and penetrating labo 
ratory investigation has recently been illustrated 
by reports on the pathogenesis of Hurler’s dis 
of the heritable diseases 


Mever and his assoc 


we, or gargovlism, on 
the connective tissue 
= (41) and, 


Lorinez (42) have discovered 


independently, Dorfman and 


ibnormal amounts 
of the acid mucopolysaccharides in the urine of 


patients, and their storage in mesenchy 
h is ilso he« n demonstrated 


The loregoimng discussion yas int 
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how knowledge of the biology of normal connec- 
tive tissue might advance understanding of its 
ibnormal behavior in pathologic states. The 
strategy of medical research, however, calls for 
flexibility of attack and the utilization of all 
possible leads originating in physiologic research 
is well as in accidental observations of pathol- 
ogy. The discovery of the hematoxylin-stained 
bodies in tissues of patients with systemic lupus 
erythematosus by Louis Gross (43) and Ginzler 
ind Fox (44) in 1932 and 1940, respectively, 
was an observation of far-reaching significance 
was, however, not fully comprehended at 
L.E. cell in 
marrow and blood by Hargraves and asso- 
(45) Lick (46), the 
histochemical analysis of the hematoxylin bodies 


that 


that time. The recognition of the 
bone 


ciates and Sundberg and 


by my co-workers and me (47), and their iden- 
tification with the L.E. cells by Lee and associ- 
ites (48) in our laboratories opened a new ave- 
These 
morphologic 


nue for investigation of this disease 


observations were essentially of 
character, but seemed not to be correlated with 
known connective-tissue alterations 
of the L.E. factor by Haserick 
ind co-workers (49) as a 


gamma-globulin fraction of the blood serum in 


the already 
he discovery 
component of the 
lupus patients introduced an entirely new ap- 
proach to the understanding of the pathogenesis 
of this disease. The nature of the interaction of 
the factor with the cell nuclei suggested that it 
character, an idea 


was of antibody-antigen 


residence within 
the gamma-globulin fraction. The 


of action of the L.E. serum factor upon nuclei 


which was supported by its 
mechanism 


of mesenchymal cells and, in particular, upon 
leukocytes became subsequently the object of 
ingenious investigations. By histochemical meth- 
ods far surpassing our first explorations, God- 
man and Deitch (50-52). demonstrated a pro- 
increase of the protein 


Miescher (53) 


found alteration and 


constituents of the cell nuclei 


observed by ibsorption studies an interaction 


between L.E. factor and the isolated chemical 


components of the nucleus, and the group 
headed by Kunkel and Holman at the Rocke- 
feller Institute (54, 55) demonstrated that the 
irious constituents of the cell nuclei fix com- 
ement il brought into contact with L.E. factor 
The complement-fixation tests strongly indi- 
L.E. serum contains a number of 


ntibodies, elicited by the disease, 


against vari- 
In the light of this hv- 


s fractions of nuclei 


| 


COLLAGEN 


pothesis, the old observation of false-positive 
Wassermann reactions so frequent in lupus ery- 
The sig- 


for 


thematosus can be better understood 
nificance of these immunologic revelations 
the problem of the collagen diseases was deep- 
ened when clinical laboratory 
showed a more than accidental relationship be- 


and studies 
tween systemic lupus erythematosus and rheu- 
matoid arthritis indicated by the high percentage 
of positive L.E. tests in patients with unequivo- 
cal rheumatoid arthritis. Special studies referred 
to by Kunkel (54) disclosed a high incidence of 
rheumatoid arthritis in families of patients with 
lupus erythematosus 

These observations of the very last years pre- 
sented by most careful investigators permit the 
that of the 


group of collagen diseases reveal evidence of the 


cautious statement two maladies 


presence of auto-antibodies, and that these find- 


ings suggest a state of altered immune mecha- 


nism which may be genetically determined. 
These disclosures promise a better insight into 
the pathogenesis of the collagen diseases if ex- 
panded by further careful clinical and labora- 


tory studies 


* 

Ladies and gentlemen, I have reached the end 
of my survey of the present state of the concept 
of But 
tainly are not at the end of the road. The new 


have 


collagen diseases In medicine we cer- 


disclosures of the past twenty years raised 
questions which provoke the curiosity of the 
physician and the ingenuity of the biologist. But 
we can admit, I believe, that the original idea 
with all its much lamented ambiguity 


of some value. It has focused attention upon the 


has been 


role of the connective tissue in human disease, a 
role which exceeds the confines of the group of 
were con- 
cerned originally Al- 
brecht Von Haller (56) wrote in reference to the 
tela cellulosa, today’s connective tissue, “that it 


puzzling maladies with which we 
Two hundred years ago, 


is evident what a considerable part of the hu- 
man body consists of matter which for so many 
centuries has been regarded as rubbish J These 
prophetic words are an encouragement and a 
challenge for us to continue investigations of 
the collagenous tissue with every method avail- 
ible 
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THE EFFECT OF INTERMITTENT POSITIVE PRESSURE BREATHING 
AND OF BRONCHODILATOR DRUGS ON ALVEOLAR NITROGEN 
CLEARANCE IN PATIENTS WITH CHRONIC OBSTRUCTIVE PUL- 


MONARY EMPHYSEMA' * 


AARON A. COHEN, ALLAN 


Rece 


INTRODUCTION 


In pulmonary emphysema the resting end-ex 


piratory lung volume (functional residual ca 


is enlarged, with distortion of alveolar 


ind bronchiolar anatomy. Inspired gas 1s dis 
tributed unevenly in this system, resulting in al- 
veolar hypoventilation of increasing magnitude 
is the disease progresses. Expired gas encounters 
increased airway resistance, especially on effort 
\ commonly used treatment for this condition 
is intermittent 
(IPPB) drugs 


Proponents of this therapy claim that it reduces 


positive pressure breathing 


with aerosolized bronchodilator 


iirway resistance by relief of existing broncho 


spasm and mobilization of secretions that it 


produces hyperventilation with minimal effort 
on the 


results in better 


lveolar ventilation, possibly with flushing out 


patient’s part, which 


of previously poorly ventilated spaces; and that 
the whole process results in elevation of oxygen 
saturation 


the 


ind reduction of carbon dioxide con 
Those 


pressed with the benefits of such treatment re 


tent ol irterial blood (1-6) less im 


port favorable effects with simple nebulization 


» same bronchodilator drugs without IPPB 


thus agreeing at least that bronchial 


narrowing which is reversible to a small degre 


is a feature ol emphy sema 


Analysis of pulmonary nitrogen clearance 
irves during oxygen breathing in emphysema 
demonstrates the marked degree of uneven al 
ventilation 


(12 


veolar which characterizes this dis 


CARE 16) 


The effect of hyperventilation on 


such clearance curves has not been reported ex 
vy. It 


was the purpose of this study to 
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determine the effect of intermittent positive 


pressure breathing of oxygen, with and without 
nhalation of isoproterenol hydrochloride aero- 
sol, on nitrogen washout during the hyperventi- 
ition procedure. Nitrogen clearance during oxy- 
gen breathing before and 


ilter intravenous 


idministration of aminophylline was also 
studied. Obviously, during hyperventilation pro- 
duced by intermittent positive pressure breath- 
(IPPB), 
rapid than during eupneic oxygen breathing at 
iumbient pressure (APB) since greater volumes 
of oxygen the lungs in a 
The the 


ittempted to 


ing nitrogen washout will be more 


through 
that 


pass given 


tine questions present writers 


have whether 


inswer are more 
nitrogen cle irance occurred tor equivalent vol- 
umes of oxygen breathed during IPPB with or 


APB, 


nitrogen 


without isoproterenol than during 


facilitated 


ind 
whether aminophylline 
An 


efficient 


clearance iffirmative 


answer would signif, 


more ilveolar ventilation as a result of 


the treatment 


MATERIALS AND MetTHops 


Twelve mak 


patients, hospitalized because of 

selected for the 
of clinical judgment, roentgenographic criteria, and 
Each 


pressure 


emphvsema, were study on basis 


revious pulmonary function measurements 


was familiar with intermittent positive 


breathing treatment 
The 
clini illy 

labor itory 


ind with procedures in this 


boratory severity of the patients’ disability 


graded 
the 


ot exercise 


was wccording to a classification 
which describes the limi- 
tolerance due None 
failure 


characteristics 


use mn 
to dyspne 
congestive 


these patients was in heart 
study 


isted in table 1 
The 


the time of Identifving 


following laboratory procedures were per- 
In spe iking of efficiency of 
the 
d-tidal nitrogen concentration 
thon ol nitrogen im 
during equivalent 


ilveolar ventilation, 
reters to 


s paper criteria of reduction of 


el ind to aecumula- 
expired 2 collecting chamber 
volumes of oxygen 
er than to rapidity of nitrogen clearance ot 
ileulations of actual effective tidal 


dal volume minus dead space volume) 


bre athing 


volumes 


40 


HYPERVENTILATION AND BRONCHODILATORS IN ALVEOLAR VENTILATION 


TABLE 1 


IDENTIFYING CHARACTERISTICS OF PATIENTS IN THIS StTupy 


Patient 


Number 


0 
Cor pulmonale 
Bronchiectasis 
pulmonale 
0 
Cor pulmonale 
Hypothyroidism 
Cor pulmonale 
0 
0 
Cor pulmonale 


1] 2 158 
12 154 


Cor pulmonale 
0 


“IO bo G 


* BSA = Body surface area in square meters 

+ Grade of disability based on a clinical classification of dyspnea ranging from I to V in progressive 
severity 

III = exercise tolerance limited by dyspnea to walking one or two blocks; unable to climb stairs 

IV = unable to leave home or hospital ward because of dyspnea but not bedfast 


TABLE 2 


SCREENING VENTILATORY Tests 


EV( 1.0 VE MEFR MME! 


Before intermittent positive pressure 
breathing and isoproterenol 
Mean 
Range 
After intermittent positive pressu 
rreathing and isoproterenol 
Mean 


{ange 


EVC = expiratory vital capacity in liters at body temperature and pressure, saturated with water 
vapor (BTPS 

10 VC = one-second vital capacity in liters (BTPS 

3.0 VC = three-second vital capacity in liters (BTPS 

MEFR = maximal expiratory flow rate, in liters per minute (BTPS 

MMEF = maximal midexpiratory flow rate, in liters per minute (BTPS 

MBC = maximal breathing capacity (BTPS 


formed: On the first day simple ventilatory tests posture and breathed room air through two chan- 
were made before and immediately after a ten- to nels of a four-wav valve from a balloon-in-bottk 


ifteen-minute period of IPPB with isoproterenol, system. At the end of a normal expiration (moni- 


using a Bennett IPPB apparatus.’ The tests, made tored by a spirometer), the subject was switched 
with a spirometer equipped with a kymograph 


to the other two channels of the respiratory \ alve 
moving at the rate of 32 mm. per second, are 
listed in table 2. The following day e nitrogen 
washout measurements were made after omission 
of all bronchedilator treatment and smoking since 


now inspiring oxygen from a Douglas bag and ex- 
piring into a kymograph-equipped Tissot spirom- 
eter (of 120-liter capacity tor the first 6 subjects 
revious night. Each subject was in the seated nd of 350-liter capacity for the latter 6 subjects) 
The spirometer had been flushed previously with 
Donated for this study by Bennett Respirat oxygen from the same tank which supplied the pa- 


oducts, Inc.. Los Angeles, California tient during the washout procedure. One nitrogen 
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Grade of 
= Age Height Weight BSA Dicabilityt Past or Con stions 
ea n M 
l 58 67 156 1.82 III 0 
2 58 71 14] 1.82 lil 0 
36 70 160 1.91 + cor 
18 73 148 1.89 Ill 0 
5 63 6S 142 1.88 I\ 0 
6 60 72 150 1.88 Ill 0 
7 (4 65 108 1.52 II! 0 
8 62 70 120 1.6 Ill 0 
9 63 71 123 1.7 II! 0 
10 60 70 0 
1.7 
L./min. | L./min. | L./mis 
2.94 0.81 1.54 50 27 10 
1.80-4.43 0.38-1.90 0O.81-2.93 13-179 12-95 21-72 
3.58 1.15 2.02 77 35 59 
iz 2.27-4.62 | 0.75-2.12 1.34-3.15 | 35-202 16-75 12-76 
‘ 
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TABLE 3 their response to a series of mixtures of nitrogen- 

Vo_tumE or NrrrRoGEN PassinG rrom ExTRapv! n-oxvgen of known concentration, saturated with 

MONARY Tissues INTO ALVEOLI DuRING water vapor. The mean deviation from Van Slyke 

PROLONGED OxYGEN BREATHING iunalysis of the nitrogen meter which sampled the 

spirometer was plus 0.16 per cent nitrogen, with 

Duration : 16 20 : 1 standard deviation of 0.13 per cent. The mean 

minutes error of the mouthpiece-sampling nitrogen meter 

Mean Vx 94) 154) 237) 322) ; 34 486 543 was plus 0.10 per cent nitrogen. No correction was 

ml made for the presence of argon and other trace 

Mean Vx 1. 222.01 3.09 4.20 4.88 5.666.347.08 gases, which, in the Van Slyke analysis, are in- 
kg. (ml luded in the nitrogen fraction 

Calculations of functional residual capacity were 

Values based on findings in 10 normal males made by conventional methods (17). All lung vol- 

ranging in age from 33 to 57 years (mean 45.7 umes were corrected to body temperature (BTPS) 

and in weight from 67.5 to 90.0 kg. (mean 76.7 End-tidal nitrogen was considered alveolar. In the 

Vx Nitrogen volume corrected to 0°C. 760 computations of nitrogen accumulated in the spi- 

mm. of mercury, dry (STPD), based on Van Slyke ‘ it various intervals during the washouts 

inalysis I tion was made for the lag of ippearance ol 

trogen from the expired gas which had to pass 

wutomatically measured the iti ) hrough the tubing leading from the subject to the 

th at the mouthpiece hil Tissot spirometer. The functional residual capacity 

ond nitrogen meter continuously sample ilues were corrected for traces of nitrogen in the 

d gas mixture it Tissot spirometer, in nspired oxygen, apparatus dead space, switching 


mixing fan oper tecording of t errors at the moment of turning 


he subject from 
r signals was made on a two- nel r breathing to oxygen breathing, and diffusion of 
t-writing oscillograph. In t irst uitrogen from the blood into the pulmonary an 
breathing continued until tot uf This last correction was based on measure- 
equaled approximately te ts in this laboratory of nitrogen collected from 
latter 6 subjects the test url orl persons during thirty minutes of oxvgen 
roximately 200 to 250 liters « pire t ifter discarding all of the expired gas 
mulated. This pro ! onsti- fror initial period of hyperventilation with 
washout during eupt ( i nt oxvgen which rapidly reduced alveolar nitrogen 
APB oncentration to 1 per cent (table 3) 
ssion period of 1 reathin lo The nitrogen Ww whout data were utilized in two 
6 pat imilar pro wavs. The data from the mouthpiece-sampling ni- 
was carri out during IPPB with oxvger re ! r were correlated with the volume of 
he course of which a 1:200 solution of isopr , b 1 to make a curve relating “alveolar’ 
terenol was aerosolized at the mouthpiece (IPPB et end-tidal) nitrogen concentration (Fax 
th isoproterenol). The pressure used was 20 1 ‘pired volume (Ve), as previously described 


r, and the subject was illowed t . ‘ I I os In the other method, the data 
own respiratory rate The discha oO from spirometer-sampling nitrogen meter were 


IPPB appa was enclosed in urtignt iwed to construct a curve relating nitrogen accu- 
nber which emptied into the Tissot spiromet mi in the spirometer (Vx o expired vol- 
The last 6 patients after air-bre ithing 
one our owl the procedure were thet 
»llow ng APB 6 patients studied, irterial blood 


intermittent positive reassure 
a] ples were taken anaerobically during each pro- 
ing out woproterenol nd 


e for pH determination and fo oxvgen ind 
dioxide measurement by Van Slyke meth- 


of one hour thev underwent the IPPB 


of these 6 } 


continuous monitoring of earbon di- 
he end-tidal air was don 1 in mira- 
Or choxice meter 
il methods used were the Kruskal-Wal- 
inalvsis of vanance for comparison of 
umples and the Mann-Whitney U test for 


es between two samples (19 
> 
RESULTS 


varkediv reduced gross ventilatory « 


e nitrogen meter readings. T tre i | these patients and the small degree of 
rs were cahbrated before nd 
improvement atter intermittent posi- 
hreat} with isonrot 
Manufactured by hing with tsoproterenol are 
Rochester, Minnesota 
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t nt at subse ent or previ S i ‘ 

APB washouts performed before and aft ud me ss 

lume was the same for APB and for IPPB w 

pre- and post-aminophylline trials 

for nitrogen by Van Slyke manomet method 

ut the end of each run as a check on the he ee: 


HYPERVENTILATION AND 

The degree of hyperventilation achieved dur- 
ing IPPB and IPPB with isoproterenol is re- 
vealed in table 4. The mean tidal volume for all 
12 patients during eupneic oxygen breathing at 
umbient pressure was 0.79 liters. This increased 
to 1.10 liters during IPPB and to 1.69 liters 
during IPPB with isoproterenol The 
tidal volume resulting from IPPB with isopro- 
terenol was significantly different that 
manifested during IPPB (P = 0.003), 
This indicates 


greater 


irom 
is well 
is twice as large as during APB 
that the inhaled isoproterenol decreased airway 
resistance by increasing bronchial caliber, either 
is a consequence of relief of bronchospasm or of 
shrinking of turgid bronchial mucosa 

It will be recalled that in patients Nos. 1-6 
the sequence of procedure was APB followed by 
IPPB with isoproterenol, while in patients Nos 

12 the sequence was APB, IPPB, and IPPB 
Comparison of the magni- 
IPPB 
isoproterenol in both groups disclosed no signifi- 
cant differences (P = 0.29). Similarly, the dif- 
ferences between the APB tidal volumes and the 


with isoproterenol 


tudes of the tidal with 


volumes during 


IPPB with isoproterenol tidal volumes for the 
two groups were not significant (P 0.80). It 
is concluded, therefore, that the IPPB 
trial in the last 6 patients had no effect on the 


prior 


tidal volume of the subsequent IPPB plus iso- 
proterenol procedure 
The enormous sizes of the functional residual 


* NORMAL AGE 37 
NORMAL AGE 60 
ASTHMA i REMISSION 
EMPHYSEMA 


20 40 60 80 100 20 40 60 80 200 20 40 LITERS 


Fic. 1. Representative nitrogen washout curves 


for 2 normal subjects, a patient with asthma, and a 

itient with emphysema, during ambient pressure 
oxygen breathing. In this and subsequent figures, 
Fix, end-tidal (“alveolar”) nitrogen cor- 
rected for nitrogen in the inspired oxygen supply; 
Vy total amount of oxygen breathed, or total 
expired ventilation; Ve(1 per cent)/FRC 


ventilation required to lower Fax, to 1 pe per 


Fax 


total 


liter of functional residual « pacity 
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Fan, — Fine 


r\ 


+ 


ve 
860 200 20 40 LITERS 


2 40 60 60 30 

Fic. 2. Composite nitrogen washout curves for 
patients Nos. 7-12, based on average values of 
table 6. The curves represent pulmonary nitrogen 
displacement during oxygen breathing at ambient 
pressure (APB), intermittent positive pressur 
breathing without isoproterenol (IPPB), and in- 
termittent positive pressure breathing with 
proterenol (IPPB with ISP) 


(L.) 
200r 


100 


SO 


4OL 


spiromete! 


1 
10 io 20 


Accumulation of nitrogen in 
with oxygen progresses, 
mean values for ambient pressure oxygen 
ing in table 5. Data are from patients Nos. 7-12 
Seventy-eight per cent of the total nitrogen dis- 
placed from the lungs has been collected at the 
inflection point of 50 liters of ventilation 


1 
3.0 


Fic. 3 
as ventilation based on 


breath- 


capacities, residual volumes, total capacities, and 
the large ratios of residual volume to total ca- 
pacity are shown in table 4. Changes in func- 
tional residual capacity as a result of IPPB with 
or without isoproterenol were not consistent in 
direction. It should be pointed out that the 
measured size of the functional residual capacity 
depends on two factors (assuming constancy of 
ilveolar 


tidal volume). One is the uniformity of 
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rABLE 4 
Votume, ARTERIAL pH AND CO, ¢ 
[sOPROTERENO! 


THING 


WITH OR WITAOUT 


Pipat 


Positive 


IN 


INTERMITTENT Pressure Bre 


ic amlhent 
ire breathing 


positive 


Intermittent 
breathing 


pressure 
in | isoprote re nol 


imment pres 


ipners 


ithing 


ind pressure, satu! ited (BTPS 


volume 


tidal volum BTPS 
functional residual « ipacit 
lual volume, in liters (BTPS 


in liters (BTPS 


ipacit 
residual olume a ntage 
irtenial ¢ 


ilveolar 


wulation of nitrogen 


to the cumula 


spirometer, related 
of total expired gas 
on 


tidal nitrogen concentrath 


cumulative expired 


tables 5 


volume. The 


summarized in through 7 


be seen in table 5 that. if the 
on of spirometer nitrogen is considered 
erements corresponding to equivalent inert 


no signi! 


el volumes of expired tota 
erences can he found between the eupnek 


pressure values 


breathing at ambient 


IPPB with and without 
noted that interva 


isoprot renol 


will be i values bt 


Me \ iR € 
‘ 
\ RV re RV/T! H Pact 
Patients Nos. 
l pe en nm mm 
pres 8.07 >. 4 1.79 7.39 4.6 7.305 13.7 33.9 
YZ 6.10 0.72 +. 49 6.30 51.8 7.35 37.5 28.0 
100) 11.55 1.30 6.97 6.86 § 26 83.1 7.42 51.5 1.7 
46 1.87 5.19 44 7.2 7.515 204 23.5 
2.70 1.22 BO 6.02 53.6 7.47 21.3 15.5 
103 5.81 2.14 6.67 6.43 8.39 80.2 7.59 7.9 29.2 
Patients Nos. 7-12 
i, 230 21.51 0.67 6.47 5.51 7.93 69.4 
sure bred 131 16.40—|(0.53- (5.68- |(4.52- ((7.17- | (62.5 
253 1.78 0.83 7.77 6.80 9 29 76.2 
Intermittent positiy 237 15.00 1.11 24 5.44 7.41 70.7 
pressure breathing 201 12.52 0.95 5. 22 177 i.72 61.9 
252 15.99 1.43 1.27 “6.10 8 (4 78.7 
Intermittent positive 238 9 73 1.53 6.34 5 47 7.00 60.4 
essure reathing 212 6.32 1 2 >. 18 1.75 6.99 62.1 
1 isoproteren 253 12.30 14 7 31 41 OF 75.9 
\ total expired gas in liters, at body temperature 
\ 
t BTPS 
RV/Teé pacit 
H lerson-Hasselbalch equatiot 
P,.CO (end-tidal) CO, tensi: 
t tion, which limits the amount of nitroge! t leal with mean values of the entire grou] 
hich ¢ be displaced from a giver ng 1 Nitrogen clearance will be described in two 
tie ng \ me to cleared nitrogel t ecting 
t he t the moment ti ect ‘ volume Mi the I 
switched r breathing to oxygen breat n end re 
nt achieve teady resting expirator lat re 
rane that ti was tiv re 
rocedure. In this connection it oe 
1 the hout rves ng model (20 
; n tables 5, 6, and 7 showed no significant 
g first group of patients 
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TABLE 5 
Mean VOLUMES OF NITROGEN ACCUMULATED IN SPIROMETER AS VENTILATION WITH OXYGEN PROGRESSES 


-10 10-20 20-30 30-40 


AVE 


Kupneic ambient pressure breathing AVx 3 3 2 0.46 


OS? 
38" 


AVs : 81 
AVx ‘ SS 


Intermittent positive pressure breathing 


Intermittent positive pressure breathing 


0.51 0.57 4 
0.51 0.3 0.43: 3 


and isoproterenol 


accumulated 


values are based on analysis with 
and for diffusion of Ne from 


expressed as increments 
during indicated increments of ventilation with O, (AVg). These N 
Ne meter ire corrected to STPD, after correction for inspired N 


tissues 


Figures in first seven columns refer to liters of N 
und 


Figures in last column refer to total volume of Nz , determined by Van Slyke analysis and corrected 


as above, accumulated during entire washout procedure 
* Group A, patients Nos. 1-6, in whom total Ve was approximately 100 L 


12, in whom total Ve exceeded 200 L 


+t Group B, patients Nos. 7 
volumes for a given ventilation increment 


Analysis of variance shows no significant differences in N 
as a result of intermittent positive pressure breathing with or without isoproterenol 


TABLE 6 


MEAN Fay, Propucep BY CUMULATIVE VENTILATION VOLUMES 


150 175 


0.65 0.56 


Eupneic ambient pressure breathing 2.8 
l 0.53 0.45 


Intermittent pressure 
breathing 

Intermittent positive 
breathing and isoproterenol 


37 1.020.87 0.72 
positive 35.0.950.72 0.54 


49 1.080.740.57 0.45 


pressure 


P values 


Eupneic ambient pressure breathing 0.06 ft 


0.300.310.27 0.06 
vs. intermittent positive pressure 
breathing 


Eupneic ambient pressure breathing 007 0.009:0.01 


0.080.010 
vs. intermittent positive pressure 
breathing and isoproterenol 

Intermittent positive 
breathing vs. intermittent 
tive pressure breathing and iso 


pressure 0.170.120.18 0.16 0.08 


posi 


proterenol 


concentration expressed as per cent, corrected for Ne in inspired 


Alveolar (end-tidal) N» 
0. , but not corrected for diffusion of N.« from blood 
ventilatory volume, or liters of expired gas 
probability that observed difference between the means could have occurred by chance. ‘“‘P 
equal to or smaller than 0.05 is considered significant 

* At these levels of ventilation no significant differences were detected by analysis of variance 

+t Number of observations at this volume of ventilation were too few to permit statistical evaluation. 


vond 100 liters of total expired gas are not given umes of oxygen, based on actual Van Slyke 


the 

meter 1s 
(The 
umounts to 0.08 liters of nitrogen at the 50-liter 
nitrogen at the 100-liter 
at the 250-liter 


inalysis, 


the 


for the nitrogen meter method of 
that 
greatly magnified beyond this point 


reason being inaecuracy of 


error 
level, 0.16 liters of 
level, and 0.40 liters of nitrogen 
level.) The values for total nitrogen displaced 


during the entire procedure by equivalent vol- 


analysis, also failed to show significant differ- 
ences 

From this it may be suspected that, if hyper- 
ventilation (with or without isoproterenol) dis- 
places more nitrogen for equivalent volumes of 
oxvgen breathed, it will be demonstrated at ven- 
tilation 100 liters but 


the total ventilation reaches the neighborhood 


volumes bevond before 
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TABLE 7 


Mean VENTILATION VoLUmMes Requrrep Tro Lower Fa, , AND 0.5 Per C 


Eupneic ambient pressure breathing 

Intermittent positive pressure bre ithing 

Intermittent positive pressure breathing and 
isoproterenol 


P (variance among 3 trials 

P (for paired trials 

| upneic ambient pressure breathing vs. inter 
mittent positive pressure breathing 

Eupneic ambient pressure breathing vs. inter 
mittent positive pressure breathing and is¢ 
proterenol 

Intermittent positive pressure breathing vs 
intermittent positive pressure breathing and 
isoproterenol 


Eupneic ambient pressure breathing 

Intermittent positive pressure breathing 

Intermittent positive pressure breathing and 
isoproterenol 

P (variance among 3 trials 

P (for paired trials 

Eupneic ambient pressure breathing vs. inter 
mittent positive pressure breathing 

Eupneic ambient pressure breathing vs. inter 
mittent positive pressure breathing and iso 
proterenol 

Intermittent positive pressure breathing vs 
intermittent positive pressure bre ithing und 
isoproterenol 


* No significant difference between the pairs (P = 0.05 considered level of significance 


250 liters which w is genet illv the termina ess re vdily displaced nitrogen In similar plots 
tion point for the last 6 patients for individual patients, two or three such sharply 


The nitrogen accumulation curve during eup- breaking straight-line segments are usually seen 


neice oxygen breathing at ambient pressure for It is estimated that the mean nitrogen volume 


the group as a whole is illustrated in figure 3. collected at this 50-liter inflection point repre- 


The inflection pomnt at 50 liters of ventilation 20 per cent otf the mean functional re- 
| eapacity for the group APB trial 
of the total nitrogen recovered from the first 6 Tables 


corresponds to the displacement of SS per cent 


6 and 7 contain data on the mean 
washout curves during APB, IPPB, and IPPB 


il with isoproterenol. They relate the fall in end- 
nitrogen displaced in the last 6 patients (in 


patients (in whom total washout volume aver 


ized 97 liters), and to 78 per cent of the tot 


(“alveolar”) nitrogen concentration to ven- 
whom total washout volume averaged 


230 i ilation volumes. considered irom two aspects 
ters). It would ippear to represent a dividing T 


nitrogen concentrations uchie ved at equiva- 


point between accumulation of more readily and ventilation volumes are shown in table 6. 
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\ 
I al to 10 per cent initial Fa,,, Initial F4,,, to 
27.0 137.8 220.0 
1.4 144.0 203 .0 
206 121 5 181.0 
10 0.05 
0.10 
0.02 
0.12 
B 
Initial to 10 per cent 
27.0 111.0 84.5 
114.2 00.6 
20.6 91.2 
0.15 <0.05 <0.02 
>). 05 0.01 
0.05 0.02 
0.05 0.16 
1 
j 


HYPERVENTILATION AND 


SO 200 20 LITERS 


A) Nitrogen washout curves for patient 
No. 7. Note rather marked effect of intermittent 
positive pressure breathing with isoproterenol and 
the scattering of points through which the curves 
are drawn. (B) Nitrogen washout curves for pa- 
tient No. 11 


while the amount of ventilation required to pro- 
duce equivalent reductions in nitrogen concen- 
tration may As is indicated 
in table 6, significant differences between the APB 


be noted in table 7 


and IPPB with isoproterenol curves occur at and 
beyond the 125-liter ventilation point, while 
IPPB alone has a lesser effect. These 

also be seen in table 7.’ Recalling that approxi- 
mately 80 to 90 per cent of the total nitrogen dis- 


trends may 


placed is collected at 50 liters, it is apparent that 


Correction of data in table 7 for functional re- 
sidual capacity (FRC) variation by dividing the 
expired volumes by the functional residual capac- 
ity determined for each procedure (which yields 
a figure for Ve per liter of FRC) does not add to 
their significance. Probably this is due in part to 
the relatively small variation in FRC from pro- 
cedure to procedure and, in part, to the fact that 
such correction implies that nitrogen clearance 
from the whole FRC is involved in the later stages 
of the washouts. Actually, in these later phases, 
only certain compartments or areas of the lung, 
which are fractions of the whole FRC, may contain 
nitrogen still to be cleared. 


BRONCHODILATORS IN ALVEOLAR VENTILATION 


80 20 


for patient 
patient 


Fic. 5. (A) Nitrogen washout curve 
No. 8. (B) Nitrogen washout curve for 
No 4 


the improvement in nitrogen clearance involves 
the most poorly ventilated spaces. A significant 
effect on the nitrogen clearance from the better 
ventilated spaces was not obvious, but may have 
been masked by a greater contribution from the 
well-ventilated during the earlier 
phases of the washout procedure 

In the group as a whole the improvement in 


less spaces 


nitrogen clearance is not striking (figure 2). In- 
dividual cases showed variations (figures 4, 5) 
By contrast, 2 


marked responses to IPPB with isoproterenol 


patients with asthma showed 
(figure 6) 

Aminophylline had no significant effect on 
tidal volumes or on nitrogen clearance, leading 
to the conclusion that alveolar ventilation re- 
lationships were not altered by this drug. Since 
no significant differences found, detailed 
data for the aminophylline experiments are not 
shown. Indeed, so similar were the findings dur- 


were 


ing oxygen breathing before and after intra- 
venous aminophylline that the results were all 
pooled and used for comparison with the mean 
eupneic oxygen breathing at ambient pressure 
trials which preceded the hyperventilation trials 
in order to evaluate the reproducibility of the 
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Fic. 6. (A) Nitrogen washout curves during oxy- 


gen breathing at ambient pressure and intermit- 
tent positive pressure breathing with isoproterenol 
for a twenty-four-year-old patient with asthma in 
apparent clinical remission. Intermittent 
pressure breathing with isoproterenol has produced 
a marked improvement in alveolar ventilation, in- 
dicating that the patient was not in complete re- 
mission, (B) Nitrogen washout curves for a thirty- 
year-old patient with asthma in partial remission 
The effect of intermittent positive pressure breath- 
ing with isoproterenol is less marked than in the 


pe eitive 


patient mentioned in (A) 


APB results when done on different days. The 
degree of reproducibility found was good 

\ comparison of the total duration of oxygen 
breathing for each procedure, and the amount 
of nitrogen washed out thereby, is given in table 
8. It is to be noted that, while the differences 
ire variable from patient to patient, the data 
suggest that more nitrogen was cleared during 
the longer APB trials than during the shorter 
IPPB trials, despite equivalence of volumes of 
oxygen breathed. This suggests that certain very 
poorly ventilated spaces may exchange their gas 
with the conducting airways by the slow process 
of diffusion 

The end-tidal 
centrations and 
termined in the first 6 patients during APB and 


ind arterial carbon dioxide con- 
arterial pH measurements de- 


IPPB with isoproterenol trials are summarized 


in table 4 and indicate the effectiveness of this 


COHEN, HEMINGWAY, AND HEMINGWAY 


form of hyperventilation in reducing alveolar 
and arterial carbon dioxide a short 
period of time. 


levels in 


DIscUSSION 


Experience with some young asthmatics has 
that dilution curves can be 
strikingly altered as a result of intermittent 
positive pressure breathing plus isoproterenol, 


shown nitrogen 


presumably because poorly ventilated spaces 
were enabled to receive a greater proportion of 
oxygen than previously (figure 6). It is a matter 
of considerable interest to find out whether sim- 
ilar changes might occur in the emphysematous 
lung. The results of the present study indicate 
that, in general, the ventilation relationships of 
the various alveolar spaces are not profoundly 
altered either by hyperventilation or by bron- 
chodilator drugs, or by both in combination. In 
some cases no appreciable alteration whatso- 
ever has been found. 

Such findings should not be surprising in view 
of the profound distortion of alveolar and bron- 
chiolar anatomy and mechanics in emphysema. 
That there is any improvement at all in ventila- 
tion of some of these spaces is of great interest 
Obviously, the degree of uneven alveolar ven- 
tilation found in 
closely related to regional or general broncho- 


which is this disease is not 
spasm. This may exist, but to a relatively small 
extent. The beneficial effect of isoproterenol may 
have been due as much to a shrinking of bron- 
chiolar mucosa as to actual relaxation of bron- 
chospasm. This is also suggested by the absence 
of obvious effect from intravenous aminophyl- 
line. That there is no delayed effect from iso- 
proterenol which might not be apparent during 
in IPPB with isoproterenol procedure is in- 
dicated by the writers’ experience in a few cases 
wherein the patients were subjected first to 
APB, then to IPPD with isoproterenol, and 
twenty to thirty minutes later had a 
APB washout. No additional change was found 
in the third washout. 

The rather striking improvement in nitrogen 
clearance in patient No. 7 (figure 4) is difficult 
to explain, especially since an earlier study done 


repeat 


on him had not shown so notable a result. This 
man subsequently died. Postmortem examina- 
tion of his lungs (fixed in an inflated position 
with gen- 
eralized emphysema with alveolar wall disrup- 


formalin fumes) revealed extensive 


thon 
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HYPERVENTILATION AND 


BRONCHODILATORS IN 


ALVEOLAR VENTILATION 


TABLE 8 


Nz CLEARED BY EquivaLent ToTaL VENTILATION VoLUmMES RELATED 


ro DURATION 


or O, BREATHING 


Intermittent Positive 
Pressure Breathing and 


Intermittent Positive 
Pressure Breathing 


Ambient 
Breathing 


Eupnei 


Patient Pressure 


Number 


Duration Vn, Duration 


min L 

30.78 3.79 
21.52 5.01 
20.47 4.58 
19.37 4.40 
20.46 4.65 
19.42 3.80 
23.64 3.68 


22 
81 
48 


Or or 


Vx, = 


tissues. Based on Van Slyke analysis 


Duration 


Eupneic Ambient Pres 
sure Breathing after 
Aminophylline 


Eupneic Ambient Pres 
sure Breathing before 


Isoproterenol Aminophylline 


VN. Duration VN Duration VNy 
min 

26.77 

20.5 

21 


16.57 
18 


volume of N» corrected to STPD after correction for inspired N» and for diffusion of N» from 


The eupneic ambient pressure breathing, intermittent positive pressure breathing, and intermittent 
positive pressure breathing and isoproterenol values are to be compared to each other for each patient; 
the eupneic ambient pressure breathing trials before and after aminophylline trials were done on a dif 
ferent day and are to be compared with each other for each patient. In all comparable trials for each 
patient, the same total ventilation volume was achieved, and in this group of patients this approxi 


mated 250 liters of O» breathing (see table 4 


Previous investigations on nitrogen clearance 
from emphysematous lungs have revealed the 
great delay which characterizes this disease (14 
16, 21), and comparable findings have been re- 
ported with helium washout methods (22). 
Robertson, Siri, and Jones (23) and Fowler, 
Cornish, and Kety (14) have described methods 
of analysis of the washout curves which yield 


quantitative data on the size and rate of ven- 
tilation of well ventilated and poorly ventilated 


spaces. The initial parts of the curve 
represent clearance from well ventilated spaces 
while the latter slowly falling segments rep- 
resent the contribution from the poorly venti- 
lated compartments. Modifications of this ap- 
proach are used by Blair and Hickam (22) and 
Lundin and (15, 32). These 
various writers have plotted fall in nitrogen or 
helium against time or number of breaths. Georg 
(16) that rate and 


depth of ventilation will affect the time course 


steep 


by his associates 


points out variations In 
of alveolar nitrogen dilution and plots nitrogen 
washout against expired volume, a procedure 
independently adopted by the present writers 
(18). The size of the poorly ventilated compart- 
ment in emphysematous lungs has been esti- 
mated to average from 53 to 78 per cent of the 
functional residual capacity (14, 15, 22, 24). 
The effect of hyperventilation on pulmonary 
nitrogen clearance from normal lungs has in- 


terested several investigators (23, 25, 26). None 
have found that the clearance was consistently 
made more efficient by increasing tidal volume 
Robertson, Siri, and Jones (23) concluded that 
hyperventilation improves the 
better ventilated spaces, but does not affect the 


ventilation in 


“deeper” or less well ventilated spaces, present 
even in normal lungs. 

The effect of hyperventilation on clearance of 
helium from emphysematous lungs was reported 
by Lusk and associates (27), who found that 
unequal gas mixing persisted during exercise but 
did not become worse. More recently, Torres, 
Emerson, and Lyons (28) reported on the effect 
of IPPB on nitrogen clearance in ten patients 
with emphysema. A significant improvement in 
alveolar ventilation was found, manifested as a 
decrease in the number and size of poorly ven- 
tilated compartments and an increase in rate of 
ventilation of these spaces, as derived from the 
method of analysis of Fowler, Cornish, and Kety 
(14). 

The data in the present paper have not been 
subjected to Fowler’s method of analysis, chiefly 
because it depends rigorously on the slopes of 
the various lines drawn through the observed 
points. In actual practice, of 
points is observed, especially during eupneic ox- 
ygen breathing at ambient pressure trials, and 
the scatter is magnified in the later phase of the 


a large scatter 


| vx, | 
min L min 
7 6 32 
8 14.12 | 4.73 | 10.42 
9 ig.99 1.36 12.15 
10 18.50 +. 38 12.30 
ll 18.52 4 10.28 4.54 18.54 1.56 
12 18.86 3 7.58 3.75 21.72 3.52 3.39 
12 15.98 3 7.55 3.33 
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washout curve due to the use of a semiloga- 
rithmic seale for alveolar nitrogen concentration 
4). The drawing of a line through these 


points involves a subjective element. The scatter 


(hgure 


is attributed to variations in tidal volume from 
breath to breath. The theoretical basis for the 
mathematical analysis of the washout curves 
assumes constancy of tidal volume, lung volume, 
ind dead space. Lack of reproducibility and dis- 
igreement as to procedure in the application of 
the analytic method of Fowler and his associates 
have been reported (15, 25). It has seemed to 
be more practical to present the washout curves 
end-tidal 


igainst expired volume, with due ac- 


in the form of decline of nitrogen 


plotted 
knowledgment that the curves as drawn repre- 


sent estimates of best fit among the observed 
scattered points. Furthermore, a strong pos- 
sibility exists that series ventilation as well as 
parallel ventilation occurs in the emphysematous 
lung; that is, the breakdown of alveolar walls 
must permit diffusion of gas from well venti- 
lated alveoli to adjacent poorly ventilated al- 


mathematical han- 


The 


dling of nitrogen clearance from such a system 


veoli, and vice versa 


is different from that in a system of spaces ven- 
tilated in parallel (20, 23) 

Comparing the washout curves of the present 
subjects during APB and IPPB with 


out isoproterenol, it 8 noteworthy that devia- 


and with 


tions occurred in the latter part of the proce- 
dure, when the poorly ventilated 
The failure of 
apparent in the early part of the 


spaces were 


being uncovered change to be 
curve was un- 
expected, since presumably this segment rep- 
resented the well ventilated areas 

The fall in arterial carbon dioxide and rise in 
arterial oxygen saturation when emphysematous 
patients are hype rventilated by IPPB with air 
only because of improved ven- 


(6) ean occur 


tilation in perfused alveoli. These presumably 


are the more intact alveoli and reside in the 


better ventilated compartments of the lung 
If such 
carbon 


improvement in arterial oxygen and 


dioxide indicates greater efficiency of 


ventilation in these intact alveoli, why, 


then 
port of the nitrogen washout curve as a result 


more 
do we not see an alteration in the early 
of hyperventilation? Possibly the reason is that 
the better ventilated spaces are replenished with 
nitrogen from the less well ventilated spaces as 
rapidly as they are cleared, a concept previously 


Dahlstrom, and Murphy (21) 


stated by Roos 
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Such a situation would also account for the fact 
that later in the course of the hyperventilation 
lower nitrogen levels would finally become ap- 
However, such a shift of nitrogen from 
better ventilated 


parent 
poorly ventilated areas to 
ireas, masking the actual improved clearance 
in these latter alveoli, should be revealed as a 
greater accumulation of nitrogen in the col- 
lecting spirometer during the earlier phase of 
the IPPB procedure. This was not noted (table 
5) 

Another possibility is that the relative dis- 
tribution of inspired oxygen to the various al- 
veolar spaces and the relative turnover in these 
spaces cannot be rapidly altered by inhaled 
bronchodilator drugs as they can be in early 
asthma, owing to the anatomic changes; yet 
later in the washouts the inhaled isoproterenol 
may produce enough increase in bronchiolar 
caliber to facilitate better gas exchange than was 
possible when the IPPB with isoproterenol pro- 
cedure began. 

Still another possibility is that the increase in 
dead 
creased tidal volume may nullify or reduce the 
beneficial effect 
dead space as tidal volume increases by 1 to 2 


inatomic space which accompanies in- 


However, the enlargement of 


liters has been estimated to be in the neighbor- 
hood of 50 to 100 ml. (29, 30) or less (31), which 
should still leave a large volume of oxygen avail- 
ible for penetration into those alveolar areas 
which are more accessible by virtue of their 
geometric and mechanical properties. 

Whatever may be the actual mechanism of 
the observed changes, it would appear that the 
clinical use of IPPB with isoproterenol to pro- 
mote more efficient ventilation of alveoli in the 
emphysematous patient has some justification 
from the findings herein described, namely, the 
from the more 
poorly effect which is 
definite if not marked. The possibility of achiev- 


greater clearance of nitrogen 


ventilated spaces, an 
ing rapid lowering of arterial carbon dioxide 
levels, an effect which probably relates to more 
efficient ventilation of the more intact alveoli, 
is of greater immediate interest to the clinician 
than the demonstration that poorly ventilated 
spaces can be flushed of their nitrogen, unless 
subsequent work shows that these spaces are 
sites of sizeable physiologic shunts of blood from 
the venous to the arterial side of the circulation 
These possible advantages from IPPB with iso- 
proterenol in improved alveolar gas exchange 


Hl 


HYPERVENTILATION AND 
ire not considered in the light of the work in- 
volved for the patient (33). 


SUMMARY 


\ study was made of the effects of hyperven- 
tilation and of bronchodilator drugs on alveolar 
ventilation in 12 patients with emphysema. Hy- 
perventilation was produced by intermittent 
positive pressure breathing (IPPB), with and 
without aerosolized isoproterenol, and the course 
of alveolar nitrogen displacement by inspired 
oxygen was followed in relation to the volume 


of oxygen breathed. Comparison was also made 


of pulmonary nitrogen clearance before and 


after intravenously administered aminophylline. 
Alveolar ventilation, nitrogen 
clearance, was less improved by hyperventila- 


tion alone (IPPB without isoproterenol) than 


as judged by 


by hyperventilation accompanied by aerosolized 
bronchodilator drug (IPPB with isoproterenol). 
Nitrogen clearance was not improved by intra- 
venously administered aminophylline. These re- 
sults that the 
haled isoproterenol may be due more to topical 
than to re- 


suggest beneficial action of in- 
shrinking of bronchiolar mucosa 
laxation of bronchospasm. 

The improvement in alveolar ventilation of 
the lung as a whole resulting from IPPB with 
isoproterenol is definite but not marked, a find- 
ing not surprising when the distorted bron- 
chiolar and alveolar anatomy in emphysema is 
considered. Nevertheless, there appears to be 
such treatment in this 


justification for using 


disease. 
SUMARIO 


Efecto de la Respiracion a Presién Positiva Inter- 
mitente y de los Broncodilatadores sobre el Des- 
pejo del Nitrégeno Alveolar en los En 

fermos de Enfisema Pulmona 


Oclusivo Crénico 


Este estudio comprendié los efectos de la hiper- 
ventilacién y de los broncodilatadores sobre la 
ventilacién pulmonar en 12 enfisematosos. Se pro- 
dujo la hiperventilacién por la respiracién a pre- 
sién positiva intermitente (RPPI) con o sin iso 
proterrenol aerosolizado y se observ6 la tendencia 
del desplazamiento del nitrégeno alveolar por el 
oxigeno aspirado en relacién con el volumen del 
oxigeno respirado. También se hizo una compara- 
cién del despejo del nitrégeno pulmonar antes y 
después de administrar aminofilina intravenosa- 


mente 
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Juzgada por el despejo del nitrégeno, la ventila- 
cién alveolar mejoré menos con la hiperventilacién 
sola (RPPI sin isoproterrenol) que con la hiper- 
ventilacién acompafiada de un broncodilatador 
aerosolizado (RPPI mas isoproterrenol). No me- 
joré la eliminacién del nitrégeno con la adminis 
tracién intravenosa de aminofilina. Sugieren estos 
resultados que el efecto beneficioso del isoproterre 
nol inhalado puede deberse mds a la contraccién 
tépica de la mucosa bronquiolar que a la dilatacién 
del broncospasmo. 

El mejoramiento de la ventilacién alveolar del 
pulmén en conjunto debido a la RPPI mas isopro- 
terrenol es bien definido pero no destacado, ha- 
llazgoeste que no debe sorprender cuando se consi- 
dera la deformada anatomia bronquiolar y alveolar 
en el enfisema. No obstante, parece que tiene justi 
ficacién el uso de este tratamiento en dicha dolen 


c1a 
RESUME 


intermittente en 


Effet de la 


positive et des médicaments bronchodilatateurs 


resptration pression 


sur la ‘‘clearance’’ alvéolaire de l’azote, chez 


des malades ayant un emphyseme 


pulmonatre chronique obstructif 


Les auteurs ont fait une étude sur les effets de 
hyperventilation et des médicaments broncho 
dilatateurs sur la ventilation alvéolaire, chez 12 
malades ayant de l’emphyséme. On produisit 
hyperventilation par la respiration intermittente 
en pression positive (IPPB), avec et sans aérosol 
d’isoproterenol, et on suivit le cours du déplace- 
ment de l’azote alvéolaire par l’oxygéne inspiré, 
par rapport au volume d’oxygéne respiré. On fit 
aussi une comparaison de la clearance de |’azote 
pulmonaire avant et aprés une injection intra 
veineuse d’aminophylline 

La ventilation alvéolaire, jugée d’aprés la clea 
rance de l’azote, fut moins augmentée par |hyper 
ventilation seule (IPPB sans isoproterenol) que 
par l’hyperventilation associée 4 un aérosol de 
médicament bronchodilatateur (IPPB plus isopro 
terenol). La clearance de l’azote ne fut pas amé 
liorée par |’administration intraveineuse d’amino- 
l’action 


phylline. Ces résultats font 


bénéfique de isoproterenol inspiré peut étre due 


penser que 


plus au rétrécissement local de la muqueuse bron- 
chique qu’ la levée du spasme bronchique 

Dans la respiration alvéolaire de la totalité 
du poumon, résultant de |’IPPB plus isoprotere 
nol, l’amélioration est certaine mais non marquée, 
donnée qui ne surprend pas lorsqu’on considére 
les déformations des bronchioles et des alvéoles 
dans l’emphyséme. Néammoins, il semble qu’il 
est justifiable d’employer un tel traitement dans 


cette maladie 
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ANTIBODIES TO HUMAN LUNG IN PATIENTS WITH 
OBSTRUCTIVE EMPHYSEMA AND PULMONARY 
TUBERCULOSIS'” 


ALLEN 


R 


JAMES F 
(Received for pi 


INTRODUCTION 


remarkable work of Witebsky 
(1) Roitt 


strating 


The 


ciates 


and 


iSsO- 


ind Doniach (2) demon- 


thy roid 


ind 


intibodies to extracts in ex- 


perimental and clinical chronic thyroiditis has 


stimulated much work in the area of immune 


reactions with human organ or tissue extracts 
in various disease states. Similar antibodies have 
ilso been demonstrated in disseminated lupus 
glomerulonephritis, and various 


Much of this 


been well summarized recently (: 


ery the matosus, 


hematologic disorders work has 


3). However 
studies of immunologic phenomena in chroni 
pulmonary diseases have been almost completely 
limited to serologic tests tor specific infectious 
gents and to skin tests for cellular hyperreac- 
to the 


tivity gents 


(4, 5) 
that living or dead tubercle bacilli may markedly 
to weak 


it seemed reasonable that tubercle bacilli in in 


Since it has been well demonstrated 


stimulate antibody response intigens, 


fected lung tissue might serve as an “endogenous 
Freund adjuvant” enhancing antibody respons 
iltered Idiopathic 
emphysema be- 


cause of some clinical similarities to emphyse ma 


to tissue by infection 


lung 


obstructive was also studied 


which oceasionally follows extrinsic asthma, i 


which antigen-antibody reactions thought 


be 


ire 


of definite importance 


METHOD 


pulmo- 
was washed 


from tissues 


rhe 


tained 


intigens were prepared 
after death from 
Peripheral lung tissue 
distilled water to remove blood, then homogenized 
is a 10 per cent suspension with cold normal saline 
The shaken overnight it 44°C 


The supernatant was centrifuged at 3,000 r.p.m. to 


patients without 


nary disease in 


homogenates were 
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1960) 


remove gross parti le Ss, and was froze nh priot to use 
One milliliter of this cloudy extract 
udded to 4 ml. of phosphate buffer at pH 74, and 
0.814 u« latex particles were 
sion of standard optical density 
for hour at 37°C., 0.1 ml. of 
udded to serial dilutions of test 
then incubated at 37°C 
overnight at temperature. The 
centrifuged at 2,400 r.p.m. for three minutes, 
ifter slight shaking with the aid of a plane 
Reactions considered positive when 
agglutination was seen in a 1:10 dilution 


saline was 
idded to give a suspen- 
After 
the mixture 

serum. The 
hour and left 

tubes 


incubation 
one was 
sera 
were ior one 
were 


und 


room 


read 
mirror were 
definite 


ol serum 


RESULTS 


In 


tests conducted with extracts made from 
two different lungs, a positive reaction was seen 
in only 2 of 60 control subjects without signifi- 
ol the 


control patients were hospitalized and the re- 


cant pulmonary disease. Thirty-three 
mainder were apparently healthy subjects. The 
diseases found in patients in the control group 
ire listed in table 1. Six of the control patients 
One of the 2 control subjects who 


had 


syndrome 


iad tever 


with 
ter- 


gave a positive reaction diabetes 


Kimmelsteil-Wilson ind was in 


minal uremia. One had postnecrotic cirrhosis 


ind subacute bacterial endocarditis. In contrast 
to the control group, 50 of 64 patients with tu- 
bereulosis who had roentgenographic evidence 
it the time of study showed definite 
of 16 


without 


ivities 


Seven with 
but 


genographic evidence of cavity 


positive reactions patients 


definite roent- 
it 


ictive tuberculosis, 
the time of 


stuc 


vy, showed positive reactions. Positive reac- 


15 of 32 


patients with ob- 
(ll three 
groups showed a significantly higher percentage 


tions were found in 


structive emphysema of unknown cause 


)f positive reactions than did the control group 
The incidence ol positive reactions Was also SiZ- 
nificantly higher in the group with cavitary tu- 


berculosis than the with no cavities 


(P 0.01) 
from 1:10-1 
ind ] SU 


In group 
varied 


40 


Titers in the various sera 


the majority between 1 


| 


LUNG ANTIBODIES IN EMPHYSEMA 


Specimens of serum from 7 patients with ac- TABLE 1 


tive rheumatoid arthritis were also studied. Six Diseases PRESENT IN PATIENTS IN THE 
gave positive reactions, with titers as high as ConTro., Group 

The results atients re 
1:1,280. The results in patients with tuberculo 
sis, emphysema, and rheumatoid arthritis are Patients 


presented in table 2 


Cirrhosis 

Serum irom one patient with cavitary coccidi- Chronic pyelonephritis 
oidomycosis and serum from 8 patients with Diabetes — 
histoplasmosis, 4 of whom had cavities, were also Septicemia 
Myocardial infarction 
Carcinoma of prostate 
Congestive heart failure 
the lung antigen. None of the other sera gave a Granulocytic leukemia, malignant hy 
positive test. pertension, hepatitis, duodenal ulcer, 
Hodgkin's disease, subdiaphragmatic 
abscess, Addison’s disease, streptoc 
eal tonsillitis, polyarteritis nodosa, 
rheumatic heart disease, thrombo 
found in only 7 patients with tuberculosis. The phlebitis, cerebral hemorrhage, 
ipparent prozone disappeared when emphysema chronic glomerulonephritis, abscess 
56°C. of leg, and bursitis 1 each 


studied. Only one of the 4 specimens from pa- 


bo tO tO 


tients with cavitary histoplasmosis reacted with 


An apparent prozone was noted in the serum 
reactions from approximately one-half of the 


patients with obstructive emphysema, but was 


serum was heated for fifteen minutes at 
(table 3). However, no previously negative 33 
serum became positive on heating for fifteen 

minutes. It seems likely that this phenomenon is 

similar to that noted by Schubart in serum 

arthritis, and TABLE 2 


from patients with rheumatoid 
Resutts or Sero.ocic Tests 


may be due to an inhibitor in serum comple- 
ment (0). 

Total) Pos- | Nes 

Serum from 19 patients with tuberculosis was otal! itive | ative 
tested for antibodies using an antigen made from 
Control patients j 2 | 58 
Patients with: 
Q Cavitary tuberculosis 5 <0.001 

reviosis teste 9 

tarv tuberculosi ested with thi intigen, *< Noncavitary tuberculo ( <0.005 
were positive and 7 negative. Seven of the 9 sera sis 
which did not react with fetal lung antigen had Pulmonary emphysema <0.005 
Rheumatoid arthritis } <0.001 


fetal lung. Ten gave positive tests; 9 gave nega- 


tive tests. Of the serum from patients with cavi- 


previously reacted with antigen made from 
idult lung. One of the serum specimens which 
had previously failed to react with adult lung 


reacted with fetal lung. It appears that lung TABLE 3 


tissue obtained from an adult may be a slightly ee ee 
better antigen than fetal lung. with Empnysema at 56°C. ror 15 MINUTES 
To determine the species specificity of this 


reaction, 10 positive tuberculosis sera were 1:10] 1:20 | 1:40 | 1:80 |1:160/1:320/ 1:640 


tested, using an antigen made from pork lung 2 
Unheated 
Only one of the 10 reacted with this antigen, and 
Heated 

the titer was much lower than with human lung 
antigen. These findings suggest that some species Unheated 
specificity 1s present. Heated 

Six positive serum specimens from patients - 

— = No reaction 

with tuberculosis were tested using a latex anti- 
gen prepared wit! . of 1:10,000 Old Tu- 
prepared wi 1 ml 1:10, ld Tu + Definite macroscopic floculation 
ereulin instead of 1 ml. of human lung antigen. 2+ = Macroscopic floculation with clumps but 
None of these specimens reacted with this anti- ¢joudy supernatant 
gen 4+ = Macroscopic floculation with clumps and 


+ Questionable reaction 


Absorption studies were then done to deter- clear supernatant 
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mine grossly the specificity of this reaction. 
Kidney, lung, and liver antigens from two dif- 
ferent cadavers were used in addition to pooled 
normal human serum 

Eight strongly reactive serum specimens from 
patients with cavitary tuberculosis and 4 posi- 


tive specimens from patients with obstructive 


emphysema were absorbed overnight in the cold 


with 1 mg. of lyophilized kidney and lung anti- 
gen prepared from the same cadaver. In each 
the antibody was completely or almost 


kidney 


However, antibody was absorbed somewhat bet- 


instance, 
completely removed by the antigen 
ter by this lung antigen from serum specimens 
from tuberculous patients than from those with 
emphysema 

Serum trom 
thritis, 


tients 


5 patients with rheumatoid ar- 
5 emphysematous patients, and 4 pa- 
tuberculosis was absorbed 


with cavitary 


with 1 mg. of lyophilized pooled human serum 
or 1 mg. of lyophilized lung, liver, or kidney ex 


In ach 


ilmost 


tract prepared from another cadaver 


instance, antibody was completely or 
completely absorbed by the lung extract trom 
ill serum from patients with cavitary tuberculo 
In contrast to previous ib 


kidney 


antibody 


sis or emphy sema 


sorption studies, however, the extract 


was ineffective in absorbing from 


sera trom patients, ind ab- 


emphysematous 


sorbed antibody only from serum from one pa- 


tient with tuberculosis. Absorption with liver 
extract and serum produced little or no chang: 
in titer in these specimens 

In contrast, antibody was completely or al- 
liver extract or 


most completely removed by 


serum in all serum from patients with rheuma 


rABLE 4 


ABSORPTION Stupies USING Liver, KIDNEY, AND 


LuNG ANTIGENS AND Serum 


Puberculosis 

I mphysema 

Rheumatoid 
ritis 


arth 


0 No absorption 
Slight absorption 
C 


= 


mmplete or almost complete ADs 
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toid arthritis. In no instance was antibody titer 
significantly reduced by lung or kidney extract. 
It is» probable that the positive tests seen in 
rheumatoid arthritis are due to contamination 
of the lung antigen with serum protein. 

Trypsin digestion of lung was done according 
to the method of Cole and associates (7) and 
Goodman and Baxter (8). A portion of the 
same lung was treated in a similar fashion with- 
out addition of trypsin and was used as a con- 
trol. One milligram of lyophilized supernatant 
from the trypsin-treated or control lung was 
added to serum from patients with rheumatoid 
urthritis, tuberculosis, or emphysema. The sera 
were absorbed overnight in the cold. 

In serum obtained from 4 patients with em- 
physema, antibody was completely or almost 
completely absorbed by the supernatant from 
tryptic digestion of lung. In no instance was 
antibody titer reduced in serum from 4 patients 
with cavitary tuberculosis or in serum from 2 
patients with rheumatoid arthritis. Supernatant 
from control heated lung was ineffective in ab- 
sorption of antibodies. These results are sum- 
marized in table 4. 

The lyophilized supernatant from tryptie di- 
gestion of lung was partially amorphous on mi- 
What appeared to be 
No elastic fibers 


croscopic examination 
small fibers could also be seen 
were seen in unstained preparations, in prepara- 
tions stained with hematoxylin and eosin, or in 
preparations stained with orcein. This material 
reacted strongly with periodic acid-Schiff and 
ulcian blue stains, indicating that neutral and 
Material 


with 


wcid polysaccharides were 
which stains with Sudan black, but not 


Sudan red or oil red O, could be demonstrated 


present 


in the supernatant from tryptic digestion, indi- 
eating the presence of phospholipid, glycolipid, 
or free fatty acid. 


Discussion 


It can be seen from these results that pul- 
high 
lung These 
results are similar to those reported by Rheins 
ind Burrell 
to rabbit lung in rabbits with experimental pul- 
It is likely that lung tissue 


becomes antigenic only when some component 


monary tuberculosis is associated with a 


incidence of antibodies to human 


(9). who demonstrated antibodies 
monary tuberculosis 


has been altered by infection or exposure to in- 


halants, either by combination with haptens 


from bacteria or inhaled hydrocarbons. It seems 


Lung 
W Tryps 
Dige 
tant 
0 0 0 
4 


LUNG 


possible that the antibodies demonstrated in 
serum from patients with tuberculosis represent 
a response to damaged tissue, perhaps a per- 
fectly normal response which will be demon- 
strated with ever-increasing frequency as more 
diseases associated with tissue destruction are 
studied. However, these antibodies may, by com- 
bination with antigen in tissue, cause further 
damage to the lung 

The finding of antibodies to human lung in 
serum of patients with idiopathic emphysema 
places this condition in the group of diseases of 
unknown cause associated with antibodies to or- 
gans or tissues. A similar hypothesis was pro- 
posed by Crowle (10) on the basis of experi- 
mental work in guinea pigs. Because the antigen 
ippears to be present in high concentration in 
some kidneys as well as in the lung, it is not un- 
reasonable to speculate that it may be related 
to the basement-membrane antigen found by 
Krakower and Greenspon (11) in kidney, lung, 
ind other vascular tissues. The ability of super- 
natant from tryptic digestion of lung to absorb 
these antibodies suggests that the antigen may 
contain polysaccharide or lipopolysaccharide, at 
least as a hapten. The strong reaction of the 
lyophilized with periodic acid- 
Schiff and alcian blue stains is supporting evi- 
dence that polysaccharide or lipopolysaccharide 
is present. It is possible that this material may 
reticulin, since (12) 
reticulin still maintains 


supernatant 


from Milazzo 
has demonstrated that 
its ability to absorb antibodies after tryptic di- 


Further, reticulin is PAS positive and 


be derived 


gestion 
ind polysac- 
It is of 
particular interest in this regard that LeBlond 
ind Bertalanffy (13) there is 
ibundant reticulin in rat lung and that reticulin 
framework of 


contains large amounts of lipid 
eharide surrounding collagen-like fibers 


have found that 


membranes form the alveolar 
walls 

The presence of antibodies in pulmonary em- 
physema is of considerable interest since this 
finding indicates new areas for work on a prob- 
lem of ever-increasing importance in our aging 


population. Whether these antibodies are of im- 


portance in the pathogenesis of this disease, or 
indicators of removal 


whether they are merely 
of damaged tissue, is at present impossible to 
Exact identification of this antigen may, 
chemical 
infor- 


state 
however, allow determination of the 
structure in lung altered by this disease 
mation which is not available at present 


ANTIBODIES IN EMPHYSEMA 


SuMMARY 


Antibodies reacting with extracts of human 
lung are present in the serum of many patients 
with pulmonary tuberculosis and idiopathic ob- 
structive emphysema. The findings suggest that 
tubercle bacilli may serve as an “endogenous 
Freund adjuvant” stimulating antibody response 
to damaged tissue. Antibodies have also been 
found in the serum of 6 of 7 patients with rheu- 
matoid arthritis. 

It is concluded from absorption studies that 
these antibodies are directed against different 
components of the lung antigen. Antibodies in 
serum from patients with tuberculosis and em- 
physema are absorbed by lung and by some kid- 
ney antigens. They are not absorbed by serum 
or liver antigens. On the other hand, antibody 
in serum of patients with rheumatoid arthritis 
is absorbed by serum and liver, but not by lung 
or kidney 

Antibodies in serum from patients with tu- 
berculosis and emphysema differ in that the an- 
tibody is absorbed in emphysema, but not in 
tuberculosis, by supernatant from tryptic diges- 
tion of the lung. Because of its resistance to 
tryptic digestion and strong reaction with stains 
used to demonstrate polysaccharides and lipids, 
it seems likely that the antigen in emphysema 
contains lipopolysaccharides as a hapten. The 
antigen may be derived from lung reticulin. It is 
possible that these antibodies may be of im- 
portance in the pathogenesis of pulmonary em- 


physema. 
SUMARIO 


Anticue rpos para el Pulmén Humano en los 
Enfermos de Enfise ma Oclusivo y 


T ube rculost 8 Pulmonar 


En el suero de muchos enfermos de tuberculosis 
pulmonar y de enfisema oclusivo idiopaético se en 
cuentran anticuerpos que reaccionan con extractos 
de pulmén humano. Sugieren estos hallazgos que 
los bacilos t uberculosos pueden servir como ‘“‘eoad 
yuvante endégeno de Freund,’’ excitando la res- 
puesta en anticuerpo al tejido lesionado. También 
se han encontrado anticuerpos en el suero de 6 de 
7 enfermos de artritis reumatoidea 

De los estudios de absorcién se deduce que estos 
componentes del 


anticuerpos visan a distintos 


antigeno pulmonar. Los anticuerpos en el suero, 
procedentes de los enfermos de tuberculosis y de 
enfisema, son absorbidos por los antigenos pul 
monares Vy por algunos renales. No son absorbidos 
por los antigenos séricos o hepdticos. En cambio, 
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el anticuerpo contenido en el suero de los enfermos 
de artritis reumatoidea es absorbido por el suero 
y el higado, pero no por el pulm6n o el rifién 

Los anticuerpos en el suero de los enfermos de 
tuberculosis y de enfisema discrepan en que se 


absorben en el enfisema, pero no en la tuberculosis 


por la fraccién sobrenadante derivada de la diges 


tidén triptica del pulmén. Debido a su resistencia 


a la digestion triptica e intensa reaccién a los co 


lorantes usados para descubrir polisacdridos 


lipidos, parece probable que el antigeno en el en 


fisema contenga lipopolisacéridos en forma de 


hapteno Este puede derivarse de la reticulina 
pulmonar. Es posible que estos amticuerpos po 


sean importancia en la patogenia del enfisema 


pulmonar 


RESUME 


inticorps du humain chez des malades 


poumon 


ayant un emphysime ot structif et une 


tuberculose pulmonaire 


Des anticorps reagissant avec des extraits de 


poumon humain se trouvent dans le sérum de 
beaucoup de malades ayant une tuberculose pul 
monaire et un emphyséme obstructif idiopat hique 
font que les bacilles tuber 


Ces données penser 


culeux peuvent servir de “‘facteur adjuvant en 


Freund’’ stimulant la réponse en 


dogéne de 
anticorps du tissu atteint. Des anticorps ont aussi 
été trouvés dans le sérum de 6 de 7 malades ayant 
une arthrite rhumatismale 

Les auteurs conclut des études d’absorption 
que ces anticorps sont dirigés contre les différents 
composés des antigénes pulmonaires. Les anti 
corps dans le sérum des malades avec tuberculose 
et emphyséme furent absorbés par le poumon et 
par quelques antigénes rénaux. Ils ne furent pas 
absorbés par des antigénes sériques ou hépatiques 
D’un autre coté, l'anticorps de sérum de malades 
ayant une arthrite rhumastismale est absorbé par 
le sérum et le foie, mais pas par le poumon ni le 
rein 

Les anticorps du sérum de malades ayant une 
tuberculose et de l’emphyséma différent en ce que 
l’anticorps est absorbé dans l’emphyséme, mais 
pas dans la tuberculose, par le liquide surnageant 
obtenu aprés la digestion du poumon par de la 
try psine A cause de sa résistance a la digestion par 
la trypsine et sa forte réction avec les colorantes 


employés pour mettre en évidence les polysa 


CARPENTER, AND HAMMARSTEN 


charides et les lipides, il semble probable que l’an 
tigéne de l’emphyséme contienne un lipopolysac 
charide comme hapténe. I est peut-étre un dérivé 
de la réticuline du poumon. II est possible que ces 
inticorps soient importants dans la pathogénie de 


l’emphyséme pulmonaire 
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INTRODUCTION 


The treatment of tuberculosis has been com- 
pletely 
during which effective chemotherapy has been 


available. It cannot be denied, how- 


revolutionized in the past thirteen years, 


generally 
ever, that valuable and potent as these antitu- 
berculous drugs are, they have their drawbacks. 
Toxic manifestations occur, sometimes with per- 
al- 


are 


and 
PAS 
among the main problems of modern therapy. 


manent and most unfortunate results, 


lergic reactions to streptomycin and 

The writers have sought to discover just how 
commonly these complications arise by analysis 
of the f than 
3,000 patients. Such an investigation seemed de- 
sirable for, extensive though the literature is on 
this subject, it is surprisingly unhelpful. Most 
reports refer to single-drug or high-dosage regi- 
mens or deal with small numbers of patients. In 


experience in treatment ol more 


other reports, prominence is given to rare com- 
plications or to minor disturbances; and in some 
reports toxicity has been recorded only when it 
has resulted in permanent cessation of treatment 
and withdrawal of the patient from thera- 
peutic trial. Examination of a large series over 


a long time seemed especially desirable, for only 
in this way is it possible to confirm the impres- 
sion or dispel the illusion that these complica- 
tions are becoming more or less frequent 


PaTIENT Group 


All 


St 


patients admitted between 1953 and 1959 
Wulstan’s Hospital, Malvern, and New- 
town Hospital, Worcester, who received antitu- 
berculous chemotherapy have been included. They 
numbered 3,148; all adults; and the ms 
jority were suffering from pulmonary disease. In 
the hope of presenting intelligible coherent 
picture, consideration has been given only r 
sufficiently severe tem- 
interruption of treatment strepto- 
mycin, PAS isoniazid; other 
antituberculous agents have been ignored, most of 
which are more toxic and are only used in the pres- 


were 

an 
to 
at least 
with 


actions to cause 


porary 
less 


or important 


d St. Wul- 


il 


‘From Worcester Royal Infirmary 
stan’s Hospital, Malvern, England 
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ence of bacterial resistance to isoniazid, streptomy- 
cin, or PAS 


Druc ReGimens AND DosaGE 


Streptomycin calcium chloride or sulfate was 
given in a dosage of 1 gm. intramuscularly either 
daily or twice weekly, but the calcium chloride 
salt was abandoned early in the series as being 
decidedly more painful. Para-aminosalicylic acid 
was administered orally as the sodium salt, 5 
twice but sometimes four times 


gm. usually a 


day, either in solution or as a powder in rice 
An 100 or 
150 mg daily was usually employed and 
rarely did the mg. per kg. of 
body weight per day. When given together, the 
PAS and in 
cachets containing a mixture of both substances 


paper cachets isoniazid dosage of 


twice 


dosage exceed 5 


isoniazid were often dispensed 
in order to ensure a two-drug regimen. 

The three drugs were given in varied combi- 
nations and were never administered singly 
During the last three years, treatment has usu- 
ally started with 1 gm 
daily, 5 gm. of PAS twice daily, and 100 mg. of 
daily, the streptomycin 
discontinued after twelve, or twenty-four 
weeks. The isoniazid and PAS were continued 
thereafter in cachet form for twelve months or 


longer. Prior to 1956, other regimens in common 


been ol streptomycin 


isoniazid twice being 
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use were: 1 gm. of streptomycin daily with 5 
gm. of PAS two, three, or four times daily; 1 
gm. of streptomycin twice weekly with 5 gm. of 
PAS twice daily; and 5 gm. of PAS twice daily 
with 100 mg. of isoniazid twice daily 

Risk 


PATIENTS AT 


The same regimen was not necessarily main- 
tained during the treatment of each individual 
patient. Because of this variation, the incidence 
of complications has been estimated in relation 
to the number of at risk from 
drug rather than in terms of specific regimens. 
The numbers at risk were: 2,660 to streptomy- 
2,940 to PAS 


patients each 


cin: 2,248 to isoniazid: an¢ 
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REACTIONS 


In 379 cases (12 per cent), 384 complications 
were observed which led to an interruption of 
treatment 
listed in table 1 and are classified as allergic or 
Not infrequently, patients experienced 
the same type of disturbance on two or more oc- 


toxic 


casions, but only the original episodes have been 


counted 


AutLerGic REACTIONS 


Allergic reactions form the majority of reac- 
tions listed and occurred in 310 patients for an 
incidence of 9.8 per cent. Of the 2,660 patients 
at risk to streptomycin, 155 (5.8 per cent) were 
affected as were 211 (7.2 per cent) of the 2,940 


patients who received PAS. In 53 cases reactions 


developed to both drugs, and in an additional 


54 a double allergy seemed probable, but was 
not proved. Isoniazid allergy was very rare and 


TABLE | 


COMPLICATIONS OF CHEMOTHERAPY 
ATTRIBUTED TO A DRUG OR 


In 379 C 
Drues 


and Isoniazid 


oniazid 


PAS, 


Streptomycin and 


> 


Allergic reactions 
Rash with fever 
Rash alone 
Fever alone 
Hepatitis 
Pulmonary in 

filtration with 
eosinophilia 


Total 
Toxic reactions 


Vestibular 
function 


dvs 


Deafness 
Gastrointestinal 
disturbance 
Thyroid dysfunc 

tion 
Peripheral 

ritis 
Toxic 


neu 
enceph 
lopathy 


Blood dy Scrasia 


Total 
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The various types of reactions are 


AND MOYES 


occurred in only 3 patients (0.1 per cent), in 
all of whom hypersensitivity to streptomycin 
and to PAS was also present. As far as the ma- 
terial would allow, the incidence of drug allergy 
among patients receiving different regimens has 
been analyzed, and no significant variation was 
found. The incidence with streptomycin was the 
same whether it was given daily or less often; 
PAS reactions were no more frequent with 20 
gm. daily than with 10 gm. daily, nor was PAS 
more of an offender as a companion to strepto- 
mycin than as a companion to isoniazid. 

By far the commonest manifestations of drug 
allergy were fever and skin eruptions. These were 
present together in 108 patients; fever without 
rash occurred in 74, and rash without fever in 
119 patients 

The febrile reaction was sometimes heralded 
by small elevations of temperature for a day or 
two, but very often there was no such warning 
and the temperature chart, previously normal, 
showed a sudden rise to 103° or 104° F. (44° 
or 45° C.). If treatment were stopped at once 
the temperature would return rapidly to nor- 
mal, although sometimes defervescence required 
two or three days. 

The skin reaction was sometimes erythema- 
tous only, but usually was maculopapular or 
urticarial and closely resembled the eruption of 
measles or scarlet fever. The rash was usuallv 


and ranged in extent and 
from a small area of scarcely visible papules on 
the trunk, face, or a limb to a generalized ery- 


thema, occasionally with petechial hemorrhages 


irritating severity 


These two chief symptoms of drug allergy, 
fever and skin rash, were accompanied by other 
complaints. Pruritus of some degree was often 
experienced, more with PAS than with strepto- 
mycin. In general, nausea, vomiting, paresthesia, 
dizziness, headache, suffusion of the 
tivae, albuminuria, and rigors are common, but 
rapidly disappear on withdrawal of the drug 


blood 


and sometimes splenic and liver en- 


conjunc- 


\ generalized lymphadenopathy with 
changes 
largement may occur and give rise to a clinical 
picture superficially similar to infectious mono- 
nucleosis. Cannemeyer, Thompson, and Lichten- 
stein (1) deseribed this type of severe hyper- 
sensitivity in 14 of 5,000 patients taking PAS, 
instance was recognized in the 


but only one 


present material. 
Allergic reactions characteristically occurred 


between the second and the seventh weeks of 


560 
+1 70 8 119 
31 | 31 12 
53 11 8 74 


DRUG TOXICITY 
treatment and all but 29 in this series started 
during this time. However, in persons previously 
sensitized by exposure, such reactions may fol- 
low the initial dose within a few hours, present- 
ing with fever and urticaria. Immediate reac- 
tions may also occur in patients previously 
sensitized to related compounds, such as acetyl- 
salicylic acid, or with a history of photosensi- 
tivity, as in this illustrative case. 


H.M., a female patient, aged thirty-six years, 
gave a history of dermatitis in 1946, following the 
use of penicillin cream, and of a photosensitivity 
reaction while on holiday in Switzerland in 1955 
When she was found to be suffermmg from pul- 
tuberculosis in June, 1956, treatment 
of PAS and 50 mg. of 
skin of her head 
markedly 
were 


monary was 
commenced with 25 gm 
isoniazid. Four hours later the 
and neck, forearms, and hands became 
inflamed; within twelve hours her 
unrecognizable and there was gross thickening and 
blistering of the skin of the affected areas. During 
recovery it was found that exposure to sunlight 
caused a temporary relapse, and she was therefore 
moved to a darkened room. Repeated efforts were 
later made to desensitize her to PAS but without 


success 


features 


Exposure to sunlight, menstrual periods, and 


nontuberculous infection may precipitate an al- 
lergic reaction at any stage of therapy. Excep- 
tionally, a typical episode may commence late 
in the course of treatment. This happened in 2 
patients, each in the twentieth week of therapy. 
One reaction was caused by streptomycin and 
PAS. 

There was 
which allergy manifested itself later, between 
the seventh week and the sixth month, and in 
which the clinical pattern was slightly different. 
There were 15 patients in this group; all but 2 


one by 
a particular group, however, in 


were more than fifty years of age and all but 3 
were male. It seems likely, however, that age 
rather the determining factor, 
there being but few women of this agi 
in the series. Streptomycin and PAS were equally 


than sex was 


group 


responsible. In these patients, who gave a his- 
tory of previous skin trouble, the onset of the 
reaction was not dramatic and the first 
irritable 
could often be made tolerable by promezathine 


symp- 


tom was an eczematous rash which 
while continuing chemotherapy. In most cases, 
however, this palliation soon proved inadequate, 
and continued treatment brought increasing dis- 
tress, a more intense exanthem, and eventually 
a true exfoliative dermatitis. Exfoliation may be 


widespread or even generalized, and it is often 
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the skin of the head and neck which is most af- 
fected. Very severe degrees of hypersensitivity 
can be provoked. Permanent injury followed 
such a reaction in one patient who developed 
corneal ulceration, scleritis, and keratitis punc- 
tata with partial impairment of vision. In 5 cases, 
blepharitis was a prominent symptom. 

Among the late-occurring rashes it is worth 
mentioning that of a patient in whom lichen 
planus after twenty-six 
streptomycin treatment and resolved dramati- 
cally after withdrawal of the drug. Another pa- 
tient during the seventh month of treatment de- 
veloped giant urticarial wheals which lasted a 


developed weeks of 


few hours after each streptomycin injection 

A rarer manifestation of hypersensitivity is 
the transient pulmonary infiltration which is oc- 
casionally seen during allergic reactions to PAS 
Chest roentgenograms taken at the height of 
symptoms show pneumonic opacities around the 
tuberculous lesions which can easily be confused 
the 
Within a few days of stopping treatment, how- 


with deterioration of tuberculous process. 
ever, complete spontaneous regression occurs 
and the rate of resolution is even more dramatic 
with corticosteroid therapy The pathologic ba- 
sis of these opacities is uncertain, but their fre- 
quent association with a high eosinophilia in the 
peripheral blood suggests that they are probably 
due to eosinophilic infiltration or edema. These 
“allergic” pneumonias were observed in 3 of the 
patients and in each the eosinophilic count was 
high. Few such cases have been reported; Holm- 
boe (2) found only ten in the literature, all 
caused by PAS, and added one more. Jackson 
(3) reported perifocal reactions in three patients 
occurring at the time of generalized allergic 
manifestations, but in these there was no rise in 
the eosinophilic count. Two cases caused by iso- 
niazid in the high dosage of 20 mg. per kg. of 
body weight per day have also been described 
srizaut 
(4). Since roentgenograms are seldom taken at 
the height of such episodes, it is impossible to 


by Perreau, Fresneau, Boumard, and 


guess the true incidence, but it seems unlikely 
to be high. This assumption gains support from 
the writers’ experience in the roentgenographic 
examination of 24 consecutively treated patients 
with fever due to PAS in whom no roentgeno- 
graphic change was found 

Eosinophilia may occur with any allergic phe- 
nomenon and may reach remarkable levels, but 


it is an inconstant finding. A low-grade eosino- 
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philia is not an infrequent concomitant of strep- 
tomycin therapy, but serial counts during strep- 
tomycin or PAS therapy are of no prognostic 
nor is the presence of eosinophilia of any 
Rou- 


value 
value in the diagnosis of allergic reactions 
tine blood whole, are 
rarely helpful. Leukocytosis and leukopenia may 


investigations, on the 


both oceur, but most patients have perfectly 
normal counts 

It is generally accepted that jaundice is one 
of the more serious complications of PAS ther- 
apy. Originally, this was thought to be a toxic 
hepatitis, but it now seems that, in many if not 
all cases, it is another sign of drug allergy (5-7) 
This hy pothe Sis 18 supported by its Irequent as- 
sociation with a skin rash or fever, the common 
time of onset about the fifth week, and the fact 
that desensitization by either the slow or steroid 
The 


jaundice is of the typical “hepatocellular” type 


technique can be achieved in most cases 


with enlargement of the liver, positive thymol 
turbidity and flocculation tests, reversal of the 
albumin-globulin ratio and only slight elevation 
of the serum alkaline phosphatase. Although one 
death from acute hepatic necrosis has been re- 
ported (8), complete recovery is the rule and 
all signs of liver damage have usually disap- 
peared within a month. 

In the present series, PAS hepatitis was ob- 
served in 6 patients (0.2 per cent) but in only 
4 was desensitization attempted 

Proof of allergy cannot be reliably demon- 
strated except by a provocative test dose of the 
drug in To risk anaphylactic shock 


in this way is intrinsically undesirable and, in- 


question 


deed, following such a dose, one patient (Case 
H.F.) suffered a fatal myocardial infarction. In 
the writers’ experience alternative techniques, 
such as patch and intradermal tests, have been 
completely unreliable 


developed a 
102°] 
treat- 
with 1 gm. of streptomycin weekly 
PAS twice daily. After an interval 
was given a test dose of 0.1 


hitv-three vears of ige, 
pyrexia of 
ind one-half weeks of 
twice 


maculopapular rash and a 


(389°C.) after four 
ment 
and 5 gm. of 
oft tourteen davs he 
gm. of streptomycin by 
and one hour later he was found in a 
sweating profusely, with a rapid 
blood pressure of 80 
diastolic of mercury. An electrocardiogram 
taken six hours later was suggestive of a postero- 
lateral myocardial infarction. Despite treatment 
his condition gradually deteriorated, he lapsed 
ind died on the following day. Post- 


injection 
collapsed 


thready 


intramuscular 


state 
pulse and a systolic, 70 


In mm 


into coma, 
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mortem examination revealed a hemorrhagic in- 
farction involving the interventricular septum and 
the posterior wall of the left ventricle. There was 
ilso marked edema of the brain with some small 
hemorrhages in the pons 

The relationship of the myocardial infarction 
to the drug administration may have been coinci- 
dental, but it is recognized that such a test dose can 
cause a severe degree of shock, which in its turn 
could conceivably precipitate a myocardial infarc- 
tion 


Recently, a more promising method for detec- 
tion of drug allergy has been claimed by Hansen 
(9), who suggests the addition of a small amount 
of patient’s serum to the solution for intrader- 
mal testing. Ley and associates (10) described 
a method of demonstrating specific antibodies 
to penicillin which was based on a chance finding 
of an agglutinin active against erythrocytes 
which had been stored in penicillin. It seems pos- 
sible that some serologic test along these lines 
might make identification of drug allergy pos- 
sible. Thus far, in a very few cases, the present 
writers have had no success with this method. 

The provocative test used in this series was 
to give 0.1 gm., 1.0 gm., and 5.0 gm. of PAS by 
mouth on successive days, or 0.1 gm. followed 
by 1.0 gm. of streptomycin by intramuscular 
injection, the offending drug being identified by 
the recurrence of a mild reaction. When hyper- 
sensitivity to both agents seemed possible, test 
doses of both were usually given. In some cases, 
routine desensitization to both drugs was at- 
tempted, starting with PAS, without seeking to 
establish cross sensitivity. 

{s the proper treatment of the tuberculous 
disease depends on the early renewal and con- 
tinuation of the chemotherapy, desensitization 
should start as soon as the fever and rash have 
settled and the cause is known. The writers have 
not encountered difficulties were re- 
ported by McLeod (11) in attempting desensi- 
tization after a much longer interval. As a rule, 
every effort should be made to re-establish tol- 
PAS 
is so dependent on this drug. With 
streptomycin, circumstances may arise in which 


such as 


erance to because long-term outpatient 


therapy 


desensitization seems unnecessary or impractica- 
ble, particularly when the reaction occurs to- 
ward the end of the elective course For this and 
other reasons, desensitization was not attempted 
in 39 of the 310 patients in whom hypersensi- 
tivity occurred. The attempt was unsuccessful 
in 6 of the remainder, and apparently successful 


( 
{ 
4 
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in 265 patients. The first attempt at desensiti- 
zation was not invariably a success. 

There is a choice of two methods whereby 
desensitization may be attempted: a gradual in- 
crease from minute to full doses over ten to 
fourteen days, or early resumption of chemo- 
therapy accompanied by corticotropin or pred- 
nisolone. The first method, a modification of 
that described by Crofton and Foreman (12) 
was apparently successful in 233 patients, but 
failed in four. The initial dose was 0.1 gm. of 
PAS or 25 mg. of streptomycin, and the amount 
was increased gradually each day until 10 gm. 
of PAS or 1 gm. of streptomycin was tolerated. 
Usually, the course was uneventful, and no fur- 
ther trouble arose, but, in some cases, because of 
continued intolerance, very slow increases were 
required; and in 22 patients (9 per cent) al- 
lergic reactions recurred two or three weeks af- 
ter the re-establishment of full dosage, necessi- 
tating a further course. 

In this series only limited use has been made 
of corticosteroids and no attempt to judge the 
relative merits of the two methods would be jus- 
tified. In 19 cases full dosage of the offending 
drug was successfully resumed in 
with 30 to 40 mg. of prednisolone daily 


issociation 
The 
dosage was reduced to a suitable maintenance 
level after approximately seven days and was 
continued for four to six weeks, as allergic reac- 
tions to the drug tend to recur if prednisolone is 
stopped prematurely or abruptly. Corticotropin 
was also used in this 
method deseribed by Houghton (13) who rec- 
tapering off 


way according to the 


high-dosage scheme 


but the results obtained in 15 


ommended a 
over six weeks, 
cases did not appear to justify the potential dan- 
gers and side effects. In 2 patients reactions re- 
curred while they were receiving 80 units daily 
of corticotropin and reappeared in 2 others at 
the end of the steroid course. Recently Francis 
ind Gupta (14) and Gupta and Palmer (15) 
have claimed successful desensitization in 16 
cases with short, five-day courses of corticotro- 
pin accompanied by reinstitution of the anti- 
tuberculous chemotherapy on the third day. The 


reported results with cortisone and its synthetic 


inalogues have been less promising, but very 
large doses of prednisolone, up to 120 mg. daily, 
may be even more effective than corticotropin, 
which appears to vary greatly in antiallergic 
potency and perhaps is too dependent for its 
effect on the patient’s own power to respond to 
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its corticotropic stimulus. Certainly, it has been 
possible to continue the tuberculosis chemother- 
apy when accompanied by prednisolone in high 
dosage in one patient after corticotropin had 
failed to control the allergic symptoms. 


Toxic REACTIONS 
Streptomycin 


Since the introduction of streptomycin, ves- 
tibular dysfunction and deafness have been rec- 
ognized as its most serious drawbacks. The inci- 
dence of neurotoxicity is directly related to the 
size of the daily dose and the duration of ther- 
apy (16). There was hope at one time that the 
dihydro derivative would reduce this neurotoxic- 
ity, but by 1953 it was abundantly clear that, 
although vestibular dysfunction was less com- 
mon than with streptomycin, there was an in- 
creased risk of permanent from 
dihydrostreptomycin. For this reason, dihydro- 


deafness 


streptomycin was not used in this series. 

Vestibular Streptomycin 
discontinued because of vestibular dysfunction 
in 43 (1.6 per cent) of the 2,660 patients at 


dysfunction: was 


risk. It is necessary, in this connection, to dis- 
tinguish this 
complication did not occur among the 696 pa- 
tients treated with streptomycin administered 
less frequently than daily. With these cases ex- 


between the regimens used, for 


cluded, the incidence of vestibular dysfunction 
for daily streptomycin was 2.2 per cent. This is 
a much lower figure than has been reported in 
other series. The difference may be partially ex- 
plained by the fact that a considerable number 
of these patients received short courses of no 
more than 42 gm. A higher incidence is obtained 
if the last 514 consecutively treated patients on 
a planned regimen of daily streptomycin for at 
least three months are studied, for 31 of the 43 
cases of vestibular dysfunction occurred in this 
group, giving a figure of 6.0 per cent. This in- 
cidence is to be compared with the reported rates 
of: 12 per cent of 107 patients reported by the 
Medical Research Council (17); 20 per cent of 
60 patients by Lumsden and Powel! (18); 24 
per cent of 195 patients by Cohen, Johnson, 
Lichtenstein, and Lynch (19); 21 per cent of 
149 patients by Mahady, Armstrong, Beck, Hor- 
ton, and Lincoln (20); and 14 per cent of 222 
patients by Penman, Dickson, and Miller (21) 
In the present series, however, tests of vestibu- 
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lar function were not carried out routinely in 
symptomatic patients 

The incidence of vestibular dysfunction by 
sex and age showed a preponderance in the mid 
Almost 


the cases occurred in men more than forty-five 


die-aged and elderly men one-half of 


years o! age This cannot be claimed is evidence 
of increased susceptibility with aging because, 


in the absence of tests of labyrinthine function, 


slight degrees of damage may have been masked 


in younger patients by their greater ability to 


compensate for loss of vestibular function. The 
the 


high incidence in older age does 


groups 
however, reflect the increased danger of signif 


cant disability in the elderly because of their 


decreased power of adaptation. The only other 


group to show an incidence above average was 
that of women less than 25 for reasons that ar 
unclear 

The early signs of vestibular dysfunction ar 
sometimes difficult to recognize in 
bed, 
mav occur before the patient complains or be 
made. If a 


of giddiness on movement of the 


t patient con 


fined to ind occasionally damage 


gross 


fore the diagnosis is patient com 


he ud or 


inability to read because of blurred vision, a ful 


pl ins 


examination ol vestibul ir function is m ind itor, 
In th 


tion 


ibsence of anv other reasonabl ex] lana 
dvsfunction 
The 
vomiting, lateral nystagmus 
ind lack of sta 
bility on sudden turning of the head offer strong 


sensations of vestibular 


streptomycin should be stopped it ones 


presence of nausea, 


in unsteady widely based gait. 


confirmatory evidence of vestibular involve 


ment 
has 


Cawthorne and Ranger (22) 


Vestibular dysfunction been reported by 


> am. of 


ifter only 
streptomycin in the presence of severe renal it 


sufficiency and after 10 gm. or | patients 


with normal renal function the present 
usually 


weeks ol 


Lj) pe ired later The 


series, the dysfunction 
third 


occasionally it 


deve oped he 
tween the ind eighth 


hart 


ther ipy 
iveragt 


time of onset was 6.5 weeks 


ilter starting treat 


ment, that is ifter a total dose of 


streptomycin. It is well recognized 


reaction 18 related to both the s17e of the 


dosage and the lk ngth of during whi 


time 
uiministered 


Prompt recognition of the symptoms of ve 
tibular vused by 


dysfunction ¢ streptomycin 


ilmost alwavs followed bv a complete 


sonably rapid recovery in patients less 
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lorty years of age If the diagnosis 1s delayed, 
ind in older people (particularly in those more 
than sixty), recovery is slower and often incom- 
plete. Three or more weeks may pass before the 
ictual giddiness subsides, and disability varying 
from slight instability in the dark to a severe 
itaxia may result. After withdrawal of strepto- 
mycin, however, the disorder does not become 
worse and, by using their vision to compensate 
for lack of balance, even the more severely af- 
flicted can usually achieve some measure of mo- 
bility. Four patients in this series suffered seri- 
ous and permanent damage 

The use of 150 mg. of pantothenic acid daily 
has been advocated, both as a possible means of 
preventing vestibular damage and in the treat- 
ment of the established disability, but there is 
it the present time no convincing proof ot its 
efficacy in either respect. In 2 of the patients 
who were seriously and apparently permanently 
disable d, its 
dramatic improvement, but in others little or no 
With the aid of this vitamin, 
Penman, Dickson, and Miller (21) were able to 


administration was attended by 


benefit 
resume treatment after the abatement of symp- 
toms in thirty of thirty-one patients, but their 
Ex- 
cept in a few young women, the experience of 


late results have been less satisiactory (23) 


the present writers with their method has been 


disappointing. Unfavorable results have also 


been reported by Raleigh (24) who compared 
streptomycin pantothenate with streptomycin 
sulfate in a double-blind controlled trial in 220 
patients and found no difference between the 
two preparations 

Verve 


tration of streptomycin daily caused impairment 


deafness: The intramuscular adminis- 


of hearing in 5 men and 2 women: all were more 


than forty vears old and had normal renal func- 


tion. The onset was often insidious and impossi- 


ble to detect unless, as happened in 2 cases, ves- 


tibular dysfunction occurred at the same time 


However, most writers agree that, on a 


con 


stant daily dosage of streptomycin, ototoxicity 
s a later phenomenon than vestibular derange- 
The 
present series was after eight weeks of treatment 


Loss of 


ment 5) earliest onset of deafness in the 


(56 gm. of streptomycin) high fre- 


quency sounds was not usually noticed befor 


the first ten to fourteen weeks of treatment. but 
n one case the first signs did not develop until 
month. It stated that 


tinnitus often precedes loss of hearing, but this 


the fifth has been (26) 


45 om. of 

and 
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was not the experience in the present series. In 
2 cases tinnitus became a major complaint as 
the deafness slowly progressed, but it did not 
precede the hearing defect. 

Progressive degeneration of auditory function 
may occur despite the withdrawal of the drug, 


and there is no recovery. Severe deafness re- 


sulted in 5 patients, and only 2 who experienced 


this toxicity escaped with reasonably satisfac- 
tory auditory function. 


Para-Aminosalicylic Acid 


Gastrointestinal manifestations : The common 
toxic manifestations of PAS are anorexia, nau- 
sea, vomiting, and diarrhea. These are gener- 
aily ascribed to chemical irritation of the mu- 
cosa of the gastrointestinal tract, and seem to 
be directly related to the dosage employed. Un- 
der hospital conditions these 


rarely troublesome enough to require interrup- 


symptoms are 
tion of treatment, and in only 9 cases (0.27 per 
cent) was it necessary to abandon the use of 
the drug altogether. Occasionally, the symptoms 
may occur as part of a frank allergic reaction, 
ind in such cases it is possible to readminister 
the drug after carrying out a desensitization 
procedure. 

After discharge from the hospital, gastroin- 
testinal intolerance is both common and trou- 
blesome. Because of incomplete follow-up ob- 
servations, the extent of this problem cannot 
be assessed from the present material. In a rep- 
resentative sample, roughly 10 per cent devel- 
oped gastrointestinal symptoms during the later 
stages of prolonged administration of PAS. By 
manipulation of the dosage schedule, such as 
reducing it to a daily 
a weekly rest day, changing from 


10-gm minimum, the in- 
stitution of 
one preparation to another, and firm encourage- 
ment, the majority could be persu uded to com- 
plete the prescribed course. In some 
this 
stopped taking the drug of their own volition, 


patients 
was not possible, however, and a few 
while protesting to the contrary, as established 
by negative chemical tests for PAS in the urine 
Antacids little 
value in ar-eliorating this form of PAS toxicity, 


and sedative mixtures were of 


but it seeuis from published reports that chlor- 


promazine (27) and Antrenyl® (28) might be 


more helpful 
factor in 


this PAS intolerance 


among outpatients may be the degeneration of 


One higher 


PAS with age. Because of the rapid turnover, 
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PAS prescribed in hospitals is usually used 
within a short time of manufacture. It has been 
observed, however, particularly in country dis- 
tricts where the demand is limited, that old 
stocks may be issued by the dispensing chemist 
Mitchell, Schmidt, Capel, and Scheel (29) and 
Berte, Dewlett, and Schmidt (30) point out 
that PAS is a relatively unstable compound, 
susceptible to light, heat, and moisture, and that 
degradation products are produced which 
cause or enhance its irritant effect. 

The 
goitrogenic action of PAS depends on its in- 


Goitrogenic action: mechanism of the 
hibition of the organic binding of iodime in the 
synthesis of thyroid hormone (31), and the inci- 
dence of thyroid enlargement has a direct rela- 
tionship to the dosage employed. With 20 gm 
of PAS daily for five months or more, McGregor 
and Somner (32) reported enlargement of the 
thyroid, often with signs of myxedema, in 20 
(23 per cent) of 83 tuberculous patients. In 
the present series in which 10 gm. daily was the 
standard dose for long-term treatment, only one 
case of goiter and one of myxedema were re- 
corded, an incidence of 0.07 per cent. Thus, al- 
though minor degrees of enlargement may have 
been missed, dysfunction of the thyroid gland 
would seem to be a rare complication of PAS 
therapy except when large doses are given over 
a prolonged period. 
Blood coagulation: 
proconvertin concentrations has 


A fall in the plasma pro- 
thrombin and 
been reported in patients receiving 12 gm. of 
PAS a day (3 
ficient to incur a risk of hemorrhage, has been 
stated to be exceptional. On the other hand, 
Norviit (34) carried out 2,000 
estimations of the prothrombin time without 


3), but an extreme decrease, suf- 


and Carstensen 


finding any deviation from normal in 400 pa- 
tients receiving 0.2 gm. of PAS per kg. of body 
weight for periods up to a year. The same result 
was obtained from serial estimations in many of 
the patients in the present series, and major 
surgical operations were performed on 800 pa- 
tients without any evidence of hemorrhage due 


to a coagulation defect 
Isoniazid 


One of the outstanding properties of isonazid 


is its virtual lack of significant toxicity when 


used in a dosage of 2 to 5 mg. per kg. of body 
weight, which for the average subject is 200 to 
Indeed, little is known of the in- 


300 mg. daily 
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cidence of toxicity at this dosage leve l, ior most 
reports in the literature describe complications 
it a dosage ranging between 6 and 14 mg. per 


kg. of body weight. Moreover, many of these 


patients were rendered more susceptible to drug 
toxicity because of impaired renal function (35), 
dietary deficiency, chronic alcoholism (36), epi- 
(37), and mental disease (38) 

Peripheral neuritis, the 


lepsy 

Peripheral neuritis 
most common complication of isoniazid therapy 
uppears to occur most readily with high dosag: 
and particul: rly in those patients who acetylate 
Biehl Vilter (40) 
noted the similarity between the peripheral neu 


isoniazid poorly (39) and 


ritis of isoniazid and of pyridoxine deficiency 


und found in experimental animals a striking 
increase in the urinary excretion of the pyridox- 
ine and pyridoxic acid, the increase being pro 
portionate to the dose of isoniazid employed 
There is some evidence that pyridoxine is not 
the only member of the vitamin B group which 
may become deficient during isoniazid therapy 
ior cases ol typical pell agra have been described 
(41, 42) 


In the present series, peripheral neuritis was 


which have responded to nicotinamide 


diagnosed seven times, or in 0.3 per cent of those 


treated with isoniazid. In only 3 patients had 
the standard dose of less than 5 mg. per kg. of 
.- 


body weight been employed. One of these | 
tients was a chronic alcoholic with a mild pr 
existing neuritis which increased rapidly in ex 
tent and severity after the patient took 200 mg 
For varied rea 


of isoniazid daily for four days 


sons, a higher dosage of 6 to 7 mg. of isoniazid 
per kg. was given to the other 4 patients without 
the simultaneous administration of pyridoxine 
which is now known to prevent isoniazid neuro- 
(43). It 


to these cases, 


toxicity is worthy of mention that, in 


iddition icute polyneuritis has 


been observed in 3 patients treated with 1.2 em 


daily of the isoniazid analogues, glucuronolac- 


isonicotiny! hydrazone and o-hydroxy 


tone 


benzal isonicotinyl hydrazone, one of whom pre 


sented the full clinical picture of pellagra 


Tingling sensations and burning feet, 


ciated with loss of vibration sense, were com- 


monly the first signs of isoniazid neuritis. The 


symptoms appeared after at least six weeks of 


treatment, except in the case of the chronic 


coholic subject just reported. In 2 patients, in- 


tense burning pain was a characteristic and was 


limited to the lower legs and feet, which were 
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hot, red, and swollen, although paresthesia and 
objective sensory changes were more widely dis- 
tributed. Another patient had a mild optic neu- 
ritis, but fortunately this did not progress to 
optic atrophy as happened in 2 patients re- 
ported by Kass, Mandel, Cohen, and Dressler 
(44). As a general rule, complete recovery is 
the natural outcome on stopping treatment in 
isoniazid without 
the administration of vitamin supplements 


most cases of toxicity, even 


Toric encephalopathy: A number of cases of 
toxic encephalopathy caused by isoniazid have 
been reported (42, 45-51). With the customary 
isoniazid dosage, this complication 
quite rare. Addington, Winfield, and 
Phillips (52), after a careful study of 52 patients 


however, 


must be 


with serial electroencephalograms and psycho- 


tests, were unable to demonstrate any 


Logic 
definite neurotoxic effects of isoniazid, and con- 
cluded that, with therapeutic doses, it must be 
the exception for the psychotic manifestations 
to occur. In the present experience, there was 


only one patient, a 30-year-old female with 


icute schizophrenia, in whom isoniazid toxicity 
was a possible cause or precipitating factor 
Withdrawal of the drug, however, had no effect 
mental condition, but eventually she 
after electro-convulsive 


on her 


made a good recovery 


therapy. There were 3 other instances of acute 
psychotic illness in patients who were treated 
with streptomycin and PAS without isoniazid, 
ind it was thought that streptomycin might be 
re sponsible, for toxic dementia due to this drug 
has been described by Hare (51) and others 
However, in these as in many published cases, a 
causal relationship was not established. It seems 
equally reasonable to assume that some persons 
with unstable personalities may break down 
mentally under the stress of long-term institu- 
tional treatment for tuberculosis 

Blood Isolated 
blood dvserasia have been deseribed as occurring 


dyscrasias : cases of severe 
because of isoniazid, PAS, or streptomycin. Re- 
view of the limited literature on these rare but 
often fatal complications suggests that strepto- 
mycin and isoniazid are perhaps more frequently 
PAS, but any 
drugs has been reported to cause hemolytic or 
purpura, 
wranulocytosis, or pancytopenia. In the present 


involved than one of the three 


iplastic anemia, thrombocytopenic 


series, one mild case of thrombocytopenia oc- 


well as a case of wranulocytosis, 


curred as 


which is deseribed below in greater detail 
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E.G., a 54-year-old man, was admitted to the 
hospital on March 26, 1956, with limited but 
active pulmonary tuberculosis and an eight-month 
history of epigastric pain thirty minutes after 
meals which was relieved by alkalis. Because of 
this history, a gastric diet was prescribed and PAS 
was not used during the first five weeks when he 
1 gm. of streptomycin and 200 mg. of 
isoniazid daily. Ten grams of PAS daily were then 
introduced into the regimen (May 2, 1956), iso- 
niazid was continued, and the streptomycin in- 
jections changed from daily to twice weekly. On 
June 12, 1956, the patient complained of nausea, 
vomiting, and giddiness following a streptomycin 
injection, his temperature 104°F.. and all 
drugs were immediately stopped on the presump- 
tive diagnosis of a hypersensitivity reaction. How- 
ever, the fever and illness continued, a large ulcer 
developed on his palate, and a leukocyte count 
June 15, 1956, revealed only 520 leukocytes 
per cu. mm. in the peripheral blood, all of which 
were lymphocytes. In the sternal there 
was complete absence of granular precursors. The 
erythromycin, 
and corticotropin. Recovery was complete within 
ten days. As no other medicinal had 
been given, this agranulocytosis was presumed to 
be due to one more the antituberculous 
agents. However, subsequent patch, intradermal, 
and oral tests failed to provoke a of 
the granulopenia, and it was eventually possible 
to administer all three agents in full dosage 


received 


rose to 


on 
marrow, 
patient was treated with pyridoxine 
treatment 


or ol 


recurrence 


CoMMENT 


It is only in the past decade that prolonged 
chemotherapy has been established as the basic 
treatment of pulmonary tuberculosis, reducing 


resection and collapse therapy to a relatively 


minor supporting role. Even the value of bed 


rest, once the main pillar of treatment, has been 
called Now, the 
complexities of treatment reduced to 


erstwhile 
the rela- 


into question with 


tively simple formula of establishing and main- 
taining adequate chemotherapy, the tendency 


is toward domiciliary treatment or shorter 


periods of hospitalization, with early return to 
work. One of the factors limiting this trend is 
the incidence of toxic reactions, particularly to 
streptomycin and PAS, for as long as we have to 
rely on these agents most chest physicians would 
ugree that hospitalization is desirable for the 


first six to twelve weeks, when the risk is 


greatest. Even then, responsibility for the day- 


to-day care of tuberculous patients is now pass- 
ing out of the hands of the specialist physician 


it an earlier stage than ever before. The time 


is thus opportune for internists and general 


practitioners to renew their interest in this dis- 
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ease and know how to recognize and deal with 
complications of treatment should they arise. 
So much has already been written about the 
various toxic effects which may occur with each 
of the standard antituberculous drugs that it is 
perhaps surprising to find no other series com- 
parable to the one described in this paper in 
which a retrospective survey of 3,148 cases has 
been carried out to discover the frequency of 
complications of multiple-drug therapy in con- 
ventional dosage, namely 1 gm. of streptomycin 
daily or twice weekly, 10 to 20 gm. of PAS daily, 
and 200 to 300 mg. of isoniazid daily. Complica- 
of 
ment occurred in 379 patients, or 12.2 per cent 


tions sufficient severity to interrupt treat- 


These were due to streptomycin in 7.8 per cent 
of those treated with this drug, in 7.6 per cent 


risk to PAS and, for isoniazid, the 
figure was 0.5 per cent. In 310 patients, 


of those at 
or 
per cent, the reaction was of the allergic type, 
usually manifested as a drug rash and fever. In 
this group, PAS was the greatest offender, with 
a 7.2 per cent incidence against 5.8 per cent with 
streptomycin and 0.1 per cent with isoniazid 

harmless- 


The generally recognized essential 


in normal dosage has been 


amply confirmed by these findings, but the total 


ness of isoniazid 
incidence, and particularly the figures for al- 
lergic reactions caused by streptomycin and 
PAS, are generally of a higher order than one 
would expect from of the literature. 
MeDermott (53) quoted 5 per cent of skin erup- 
tions in patients undergoing streptomycin ther- 


a study 


apy, but most subsequent writers have suggested 
much lower figures. For instance, Schwartz and 
Moyer (54), in an analysis of 1,734 courses of 
chemotherapy given in their sanatorium, found 
an incidence of only 0.8 per cent allergic reac- 
tions to streptomycin and 2.2 per cent to PAS 
The British Medical Research Council (55) 

ported five such episodes (4 per cent) in 115 
and PAS, 
More 


untoward 


re- 


patients treated with streptomycin 
both drugs being equally to blame. re- 
24) 
reactions interrupted treatment in 10 per cent 


cently, Raleigh mentioned that 
of 280 patients treated with isoniazid and PAS. 
In a 144 MeLeod (11) 


found an incidence similar to the present re- 


small series of cases, 
sults, namely, an 8 per cent incidence of hyper- 
sensitivity to both streptomycin and PAS. 

No new complications of the standard anti- 
tuberculous agents have been witnessed in this 
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series, but most of the recognized ones have been 


observed. Their relative and other 
salient features have already been discussed in 


the case analysis and no further comment on 


frequency 


them seems necessary. It is believed, however, 
that to give as complete a picture as possible, 
brief mention should be made of the rarer com- 
plications which have been reported and yet 
which did not occur in this large series. These 
have therefore been listed with appropriate ref- 
erences in table 2. 
Although the term 
to describe abnormal 


“allergic” is commonly 


used tissue reactions In 


patients who, for one reason or another, have 


become hypersensitive to and 
PAS, it should be remembered that drug allergy 


is imperfectly understood and that there is no 


streptomycin 


proof that it is an antigen-antibody reaction 
However, it seems likely that each substance 
can conjugate with blood protein in some way 
to form an antigen. Presumably, in cases of mul- 
tiple hypersensitivity, a common antigenic sub- 
stance is formed which evokes the formation of 
intibodies which are then distributed to the 
TABLE 2 
Rare Reactions DescriBed iN THE LITERATURE 
BUT NoT SEEN IN THis SERIES 


Streptomycin 
Bronchial asthma and 
herpes simplex 
Eneephalopathy 


Mechetti (56 
Marsh (57) 
(58 


Goede 


Cavenagh 


and Palm (59), 
Walters (60 

Chatterjee and Thakre 
61 


Aplastic anemia 
Fiedler’s myocarditis 
PAS 


Renal failure 
Polyneuritis 


Owen (62 

Brun, Viellier, and Kalb 
63), Bulley (64 

Cayley (65 

Crofton, French, 
Sandler (66) 

MeGibbon, Lough 
bridge, Hourihane, 
and Bovd (67 


Hypokalemia 
and 
Auto-immune hemo 
lytic anemia 


Isoniazid 


Hepatitis Randolph and Joseph 
68 

Gellis and Murphy (69 

Blennerhassett (70 


Beyer (71 


Urinary complications 

Endocrine’ disturb 

ances 

Buttero, Bassoli 


Romeo (72 


(;vynecomastia 
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various tissues of the body, including the skin 
ind mucous membranes. Whenever there is fur- 
ther contact with the drug or drugs, acting 
either as haptens or in their conjugated form, 
the symptoms and signs of a reaction occur. The 
reaction subsides rapidly if the contact ceases 
but is readily reinduced by very small test doses. 
The capacity of the patient to become sensitized 
is the determining factor, not the dosage em- 
ployed. While actual prevention is not possible, 
serious ill effects be minimized by rapid 
recognition of the hypersensitivity state and, in 


ean 


all but the exceptional case, desensitization will 
overcome the difficulty, permitting treatment to 
be continued. 

In general, the picture presented by purely 
toxic drug reactions is quite distinct although, in 
the individual case, differentiation may be dif- 
ficult or even impossible. The onset tends to be 
insidious, recovery slow and sometimes incom- 
plete, and further administration of the offend- 
ing drug is rarely possible. Here, the common 
causes are high dosage (especially if prolonged), 
contamination by degradation products, and the 
coexistence of any condition likely to cause ab- 
normally high amounts of drug in the blood by 
interfering with the metabolism and excretion 
of the drug. If appropriate 
taken, the risk of the development of toxic phe- 
reduced. Thus, great 
three antitu- 


precautions are 


nomena can be greatly 


care must be exercised with all 
berculous drugs in the presence of renal or liver 
disease, and the dosage should be reduced to 
ivoid excessive accumulation in the blood and 
tissues. In patients older than middle age, strep- 
tomycin, if given daily, should be restricted to 
is short a course as seems reasonable from a 
therapeutic viewpoint and, if prolonged past the 
sixth week of treatment, it is best given only a 
few times weekly, along with daily doses of iso- 
niazid and PAS. The preparations of PAS should 
ulways be of recent manufacture and, if pro- 
longed treatment is contemplated, high dosage 
should be avoided. With isoniazid, if the upper 
per kg. of 


body weight per day, toxicity need hardly be 


limit of dosage is limited to 5 mg 


considered in normal subjects. 


SUMMARY 


\ retrospective described of the 


drug reactions which occurred in 3,148 patients 


survey is 


given antituberculous chemotherapy between 


. 
und i 
i 


DRUG TOXICITY 
1953 and 1959 in two hospitals in South Worces- 
tershire. The occurrence of 384 reactions led to 
interruption of treatment in 379 patients (12.2 
per cent). Of this total, 310 (9.8 per cent) were 
of the allergic and 74 (2.4 per cent) of the toxic 
variety. Of those treated with streptomycin, 7.8 
per cent were affected: 7.6 per cent of those 
treated with para-aminosalicylic acid (PAS), 
and only 0.5 per cent of those treated with iso- 
niazid. 

These findings justify the conclusion that tox- 


icity to streptomycin and PAS is one of the 


main problems in the chemotherapy of tubercu- 
losis today and, for this reason, it is desirable 
that all patients be under close inpatient super- 
vision during the early weeks of treatment when 
the risk is greatest. 


SuMARIO 


Complicaciones en la Quimioterapia 


de la Tuberculosis 


Se describe un estudio retrospectivo de las 
reacciones medicamentosas que hubo en 3,148 en- 
fermos que recibieron quimioterapia antitubercu- 
losa entre 1953 v 1959 en dos hospitale s de South 


Worcestershire. La aparicién de 384 reacciones con- 


judo a interrupciones del tratamiento en 379 enfer- 
De este total, 310 (98 por 


ciento) eran de la variedad alérgica y 74 (24 por 


mos (122 por ciento) 
crento) de la tédxica De los tratados con estrepto- 
micina, se afectaron 78 por ciento: 7.6 por ciento 
de los 


(PAS) y sélo 05 por ciento de los tratados con iso- 


tratados con Acido para-aminosalicilico 
niacida 

Justifican estos hallazgos la conclusién de que 
PAS es 
rode an 


la toxicidad de la estreptomicina y del 
hoy dia uno de los principales riesgos que 
a la quimioterapia de la tuberculosis, y por esta 


razon conviene mantener a todos los enfermos 
bajo cuidadosa vigilancia en el hospital durante 
las primeras semanas del tratamiento cuando el 


peligro es mayor 
,ESUME 


Complications au cours de la chimiothe apu 


ae la tube rculose 


L’auteur décrit une étude rétrospective des ré- 
uctions aux médicaments qui se produisirent chez 
3.148 malades 4 qui on donna une chimiothérapie 
1953 et 1959 deux 
hépitaux du sud du Worcestershire. L’apparition 
de 384 
traitement chez 379 malades (12.2%) 


antituberculeuse entre dans 
interruption du 


total, 


réactions conduisit A 
Sur ce 


310 (98%) appartinrent au groupe allergique et 74 
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(24%) au groupe toxique. Parmi ceux traités par 
furent affectés; 7,6% de 
paraaminosalicylique 


la streptomycine, 
ceux traités par l’acide 
(PAS), et seulement 0,5% de ceux traités par |’iso- 
niazide 

Ces 
toxicité de 
jourd’hui un des principaux dangers dans la chim- 


données justifient la conclusion que la 


la streptomycine et du PAS est au- 


iothérapie de la tuberculose, et, pour cette raison, 
il est souhaitable que les malades soient sous une 
surveillance serrée et A l’hépital pendant les pre- 
miéres semaines de traitement, quand le danger 
est le plus grand 
REFERENCES 
(1) Cannemeyer, W., THompson, J. R.., 
TENSTEIN, M. R para-aminosali- 
cylic acid hypersensitivity: Blood and 
lymph node studies, Blood, 1955, 10, 62 
(2) Hotmpor, A. M.: Lung infiltration as a com- 
plication of PAS. treatment, Tubercle, 
1958, 39, 169 
Jackson, 8. L. O 
tuberculosis due to PAS. 
36, 188 
Perreau, P., Fresneav, M., Boumarp, B., 
Brizaut, Y. Le: L'Infiltrat pulmonaire avec 
eosinophilie au cours du traitement par 
l’isoniazide, Presse Med, 1955, 63, 1454 
Crorton, J. W.: Discussion on chemotherapy 
of tuberculosis, Proce Roy Soc Med, 1953, 46, 
584 
Drxon, W. M.: Toxic para- 
aminosalicylic acid, Brit J Tuberc, 1954, 48, 
102 
Sanpier, A.: The management of hypersen- 
sitivity reactions to streptomycin and 
P.AS., Brit J Tuberc, 1955, 49, 231 
Hansen, J. E., anp Creve, E. A 
hypersensitivity to PAS. and 
mycin, Dis Chest, 1955, 28, 577 
Hansen, K. M. M 
1959 
Ley, A. B., Harris, J. P., Brivkiey, M., 
Lives, B., Jack, J. CaHan, A 
Circulating antibody directed against 
icillin, Science, 1958, 127, 1118 
McLeop, J. A.: Reaction to streptomycin and 
to sodium para-aminosalicylate (P.AS.), 
New Zealand Med J, 1955, 54, 555 
Crorton, J. W., anp Foreman, H. M 
tomycin dermatitis in nurses, Brit 
1948, 2,7 
Hoventon, L. E Combined corticotrophin 
therapy and chemotherapy 
tuberculosis with special reference to hy- 
persensitive reactions, Lancet, 1954, 1, 595 
Francis, R. S., ano Gupta, 8. K.: The use of 
corticotrophin in rapid desensitisation to 
P.AS., Tubercle, 1958, 39, 236 
Gupta, 8. K., anp Pater, H. D.: Short-term 
4 .C.T.H. therapy for desensitisation against 


AND LicH- 
Severe 


Acute perifocal reaction 
Tubercle, 1954, 


reactions to 


Fatal 


strepto- 


Personal communication 


pen- 


Strep- 


Med J, 


in pulmonary 


(16) 


(17) 


KALINOWSKI, LLOYD, 


anti-tuberculosis drugs, Brit J Tuberc, 1959, 
53, 197 

Tucker, W. B 
regimens in the treatment of tuberculosis 
Amer Rev Tuberc, 1949, 60, 715 

Mepica, Researcu Councit: Treatment of 
pulmonary tuberculosis with streptomycin 
ind para-aminosalicylic acid, Brit Med J 
1950, 2, 1073 

Lumspen, E. G. anp Powe tt, R. J.: Oto- 
toxicity of a mixture of streptomycin and 

\ preliminary report, 


Evaluation of streptomycin 


dihydrostreptomycin 
Tube re le > 1953, 4. 324 
Couen, 8. S., Jounsen, L., Licntenstery, M 
R. anp Lyncn, W. J \ 
study of streptomycin and dihydrostrepto- 
tuberculosis, Amer 


comparative 


mycin in pulmonary 
Rev Tuberc, 1953, 68, 229 
Manapy, 8. C. F., Armstrone, F. L., Becx 
F.. R., Lixcotn, N. \ 
comparative study of streptomycm and 
dihydrostreptomycin in pulmonary tuber- 
culosis, Amer Rev Tuberc, 1953, 68, 238 
Penman, A. C., Dickson, anp J 
S.: Neurotoxic symptoms in streptomycin 
therapy { pilot trial of treatment with 
1957, 38, 422 


Rancer, D.: Toxic effect 


pantothenic acid Tubercle 
Cawtnorne, T 
of streptomycin upon balance 
Brit Med J, 1957, 7, 1444 
PENMAN Personal communication, 
1959 
Rateicu, J. W Highlights of the 18th Vet- 
erans Administration Armed Forces Con- 


ind hearing 


ference on the chemotherapy of tubercu- 
losis, Antibiot Chemother, 1959, 9, 238 

Tupercucosts Association Researcu 
Committee Report: Dihydrostreptomycin 
toxicity, Tubercle, 1954, 35, 203 

Winston, J.: Neurotoxicity of streptomycin 
group of drugs, AMA Arch Otolaryng, 1953 
58, 55 

Fieveres, E. R 
trol of side effects of PAS administration 
Dis Chest, 1956, 30, 429 

Woottey, P. B.: The use of 
gastro-intestinal irritation due to PAS 
compounds, Brit J Tubere, 1957. 51, 382 

R. L. H 
AnD Scuee., L.: Study of para-aminosali 
evlic acid intolerance in tuberculosis of 
lung, JAMA, 1954, 156, 124 

Berte, S. J.. Dew.err, H. J.. anno Scumipt 
H. W An evaluation of chemotherapy in 
pulmonary tuberculosis: Part I. High doses 
of isoniazid ith PAS and pyridoxine 
Amer Rev Tuberc, 1958, 78, 773 

Epwarp, D. A. W Row.anpbs, FE. N.. anp 
Trorren, W. R.: The 
goitrogenic action of para-aminosalicyli 
wid, Lancet, 1954, 2, 1051 

McGrecor, A. anp Somner, A. R The 

action of para-amuinosalicyli« 

1954, 2, 931 


Chlorpromazine in the con- 


Antrenyl n 


Scumipt, J., 


mechanism of the 


inti-thyroid 
wid, Lancet 


AND MOYES 


Riska, N., anp Gorpin, R Changes in 
plasma proconvertin and prothrombin dur- 
ing P.AS. therapy, Acta Med Scand, 1954, 
30, 124 

Norvut, L., anp Carstensen, B 
bin time during para-aminosalicylic acid 
therapy, Amer Rev Tuberc, 1953, 67, 258 

Conrap, K., anp Scurer, E.: Uber akute 
psychosen nach _ isonikitinsaiirehydrazid- 
behandlung, Deutsch Med Wschr, 1953, 16, 
604 

Orstreicuer, R., Dressier, 8. H., 
pLeBROOK, G.: Peripheral neuritis in tuber- 
culous patients treated with isoniazid, 
Amer Rev Tuberc, 1954, 70, 504 

Ferrernorr, K. I., Hommes, C. X., anp Mar- 
Trin, G. E.: Hazards of isoniazid therapy in 
epileptics, Amer Rev Tuberc, 1952, 66, 501 

Counct. oN PHarMAcy AND CHEMISTRY 
Chemotherapy of tuberculosis in man 
Present status, JAMA, 1954, 1454, 52 

Hvucues, H. B., Brent, J. P., Jones, A. P., 
Scuipt, L. H.: Metabolism of iso- 
niazid in man as related to the occurrence 
of peripheral neuritis, Amer Rev Tuberc, 
1954, 70, 266 

Brent, J. P., ann Vivrer, R. W.: Effects of 
isoniazid on pyridoxine metabolism, JAMA, 
1954, 156, 1549 

McConnett, R. B., Cueetuam, H. D 
Acute pellagra during isoniazid therapy, 
Lancet, 1952, 2, 959 

Woop, M. M.: Central nervous system com- 
plications during I.N.H. treatment of pul- 
monary tuberculosis, Brit J Tuberc, 1955, 
20 

Caruson, H. B., 
W. F., anp Mipp.esroox, 
of isoniazid neuropathy with pyridoxine, 
New Engl J Med, 1956, 254, 118 

Kass, 1. Manner, W., Comen, H., anp Dres- 
ster, S. H.: Isoniazid as a cause of optic 
neuritis and atrophy, JAMA, 1957, 164, 
1740 

Hunter, R. A 
residual organi 
lowing isoniazid therapy, Lancet, 1952 
960 

Mepicat Researcu Counct 
treatment of pulmonary tuberculosis, Brit 
Med J, 1953, 1, 521 

W.S., anp Ervin, I 
like psychotic reactions with admuistra- 


AMA Arch Neurol Psy- 


Prothrom- 


AntHony, E. M., 
Prophylaxis 


Confusional psychosis with 


cerebral impairment fol- 


Isoniazid in the 


Schizophrenic- 


tion of isoniazid 

chiat, 1954, 72, 321 
Vysxiauskas, anp Brueckner, H. H 

eevere reactions of the central nervous 
system following isoniazid treatment, Amer 
Rev Tuberc, 1954, 69, 759 


Nowatyy, J.: Contribution to the problem 


of complications appearing in the course 
of I.N.H. therapy, Pol Tye Lek, 1956, 27, 


945 


370 
3 
34) 
(35) 
18) 
36) 1 
19 
20 38 
21 
10 
22 
i] 
24 
25 3 
26 
14 
(45 
28 
29 16 
1 
9) | 


(50) Jackson, S. L. O 


(61) 


DRUG TOXICITY 


Psychosis due to isoniazid, 
Brit Med J, 1957, 2, 743 
Hare, E. H Psychotic reactions due to anti- 
tuberculous drugs, Tubercle, 1958, 39, 90 
Apprncton, M. C., D. L., 
Puiturs, 8.: Effect of isoniazid upon the 
and the 
grams of tuberculous 
Tubere, 1954, 70, 476 
McDermott, W.: Toxicity of streptomycin, 
Amer J Med, 1947, 2, 491 
Scuwarrz, W. S., anp Moyer, R. E 
toxic 
para-aminosalicy li 
Chemother 
Army «& 


emotions 


serial electro ncephalo- 


patients, Amer Rev 


The 


of severe reactions to strep- 


and 


ine nce 
acid, 
Tubere, 
Navy, 


tomvycin 
Trans llth Conf on 
Veterans Administration, 
1952, p. 196 

Mepicat Researcu Councit: The 
of streptomycin resistance by combined 
chemotherapy, Brit Med J, 1952, 1, 1157 

Mecuetti, G Associazion non comune di 
effetti secondari da streptomicino-terapia, 
Riv Pat Clin Tuberc, 1954, 27, 97 

Marsu, K.: Streptomycin-P. AS 
sitivity treated with A.C.T.H., L 
? 606 

Cavenacn, J. B 
vuiministration of 

acid, 


prevention 


hypersen- 
uncet, 1952, 
following 
streptomycin and 
J Clin Path, 


Enee phalopathy 
para- 
iminosalicy li 1953, ¢ 
128 
Gorpe, V 
unter streptomycin 
losearzt, 1951, 1, 26 
Watters, H. W Aplastic 
streptomycin 
salicylic acid: Report of a 
Rev Tuberc, 1953, 68, 455 
Cuatrerser, 8S. S., AND 


K Panmvelophtise 
behandlung, Tuberku- 


AND 


following 
ira-amino- 


Amer 


anemia 
and I 
fatality 


the use of 


Tuakre, M. W 


IN TUBERCULOSIS 


Fiedler’s myocarditis: Report of a fatal 
case following intramuscular injection of 
streptomycin, Tubercle, 1958, 39, 240 
(62) Owen, D.: Renal failure due to para-amino- 
salicylic acid, Brit Med J, 1958, 2, 483 
(63) Brun, J., Vievirer, J., anp Kars, J. C.: Ac- 
cident polynevritiques et meninges de sen- 
sibilisation au P.AS., Rev Tuberc (Par), 
1951, 15, 448. 
(64) Butiey, K. G Near-fatal shock 
followed by Guillain-Barré syndrome, 
Rev Tubs re, 1954, 69, 455 
(65) Caytey, F. E. De W.: Potassium deficiency 
in P.AS. therapy: Cardiac and paralytic 
effects, Lancet, 1950, 1, 447 
(66) Crorron, J. W., Frencu, E. B., 
A Hypokalaemia in 
bercle, 1956, 37, 81 
(67) McGreson, B. H., Loucuriner, L. W., Hovuri- 
HANE, D. O'B., Boyp, D. W Auto- 
immune haemolytic with acute 
renal failure due to 
aminosalicylic acid, Lancet, 1960, 1, 7 
H., anp Josern, Toxic hepatitis 
occurring in a patient treated with 
niazid, JAMA, 1953, 152, 38 
Getuts, 8. N., Murpny, R. V.: Hepatitis 
following isoniazid, Dis Chest, 1955, 28, 462 
(70) G. H con_plica- 
tions occurring during isoniazid treatment, 
Dis Chest, 1955, 28, 301 
Beyer, A Zur frage endokriner storungen 
unter der behandlung mit isonikotinsaiire- 
hydrazid, Z Ges Inn Med, 1954, 9, 909 
(72) Burrero, A., Bassou, G., anp Romeo, G.: Su 
alcuni casi di ginecomastia in ammalati di 
tuberculosi pulmonare trattati 
zide, G Ital Tuberc, 1956, 10, 280 


PAS 
Amer 


from 


AND SANDLER, 
tuberculosis, Tu- 


AND 
anaemia 
phenacetin and p- 


(68) 


180- 
(69) 


Urinary 


(71) 


con 


371 
51 } 
52) 
eo 
(54 
(55) 
56) 
57) 
58) 
\ 
59 
60 


ON THE PERSISTENCE OF TUBERCULIN HYPERSENSITIVITY IN 
GUINEA PIGS MADE SENSITIVE PASSIVELY’ * 


CORNELIA M.8 


PAAS, JOHN A 
JOANNE 


FLICK, FRANK A. KAPRAL, 


H. RUDD 


(Received for publication August 1, 1960) 


INTRODI CTION 


In 1945 Chase showed that delayed tuberculin 
hypersensitivity can be transferred from sensi- 
tized donor guinea pigs to normal recipient 
inimals by means of peritoneal exudate cells, as 
well as by cells from spleens and lymph nodes 
transferred sensitivity, as 


lasted on the average of 


(1). The passively 

judged by skin tests, 
four to six days before reverting to negative. This 
work of Chase was substantiated by various in- 
vestigators (2-4). The mechanism of this phe 
nomenon has not yet been fully explained, al 
though various explanations have been proposed, 
sensitivity by the donor 
transfer (2). In 1955, 
concluded from their ex 


periments that, in the recipient, the donor cells 


such as the release of 


cells ilter Metaxas ind 


Metaxas-Buehler (5) 


might be responsible for the positive skin test 


reaction by direct interaction with the antigen 


following migration to the test site during this 
early post-transfer period 

Similar studies in humans were carried out by 
between two 


Lawrence (6) who distinguished 


definite types of responses in recipients with 


regard to the immediate post-transier period 


Grading positive skin reactions from 1-plus to 
t-plus, Lawrence found that one group of re 
cipients would develop maximal sensitivity dur 
ing the immediate post-transfer period up to 
the eighth 


diminish 


ipproximately day. Then the sen 


sitivity would either gradually upon 


retesting or continue at a high level for a pro 


longed pe riod of time. The second group differed 


from the first in that a low level of sensitivity 


developed initially. This lasted six to eight weeks 


und was followed by a sudden rise to a maximal 


level. As in the first group, the sensitivity would 
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then continue at a high level or gradually de- 
cline. When dealing with the hypersensitivity of 
contact dermatitis, Epstein and Kligman (7) 
observed similar responses in humans, as did 
Chase (8) in pigs. Working with the 
tuberculin-type of hypersensitivity in guinea pig 
Metaxas and Metaxas-Buehler (5) 
reported that there was a rise and fall in the 


guinea 
recipients, 


passively transferred sensitivity over a four- to 
five-day period. This was followed by a second- 
ry rise in skin 
fifth to seventh days post transfer. They sug- 


reactivity occurring near the 


gested that this second period of elevated skin 


sensitivity might be the result of active sen- 


sitization due to repeated skin testing 
decided to the ability of 


It was investigate 


vassively sensitized guinea pigs to develop the 


rolonged or reappearing hypersensitive re- 


sponse in the absence of skin testing. To do this 
the hypersensitive state could be followed by 
examining the recipient’s macrophages in tissue 
culture. It might also be determined whether or 


not, in passively transferred animals, any con- 
stant relationship existed between hypersensi- 
tivity as measured by skin tests and hypersen- 
sitivity as measured in tissue culture 
For this 


using guinea pigs in pairs for each pool of sen- 


purpose experiments were set up 


sitized cells to be transferred. One animal was 


not skin tested until the end of the 


hut pe ritone il ( x<udate cells were removed peri- 


experiment, 


odically and examined in tissue culture for re- 


uctivity to tuberculin. Hypersensitivity in the 


other recipient was investigated by both skin 


test and tissue culture methods 
METHODS 


MATERIALS AND 


Balanced salt 


Hanks balanced salt so- 
lution (9) was prepared, concentrated ten times, 
filtration. Or, al- 


commercially ob- 


solution 


sterilization by 


Hanks solution 


ind stored after 
ernately, sterile 
tained, was used 
and 


il 1 per cent sodium bi- 


solution To adjust 
pH of other solutions 


solution was prepared After 


Bicarbonate maintain 


vdding 
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0.002 per cent phenol red as an indicator, it was 
autoclaved at 115°C. for ten minutes. When used 
in the preparation of tissue culture medium, the so- 
lution was saturated with carbon dioxide asepti- 
cally just prior to its use 

Gelatin A 10 per cent stock solution 
of gelatin was prepared according to the recom- 
mendation of Chase (10). This stock solution was 
added to Hanks solution to yield a final concen- 
tration of 0.125 per cent 

Washing fluid: Hanks 
trated) was diluted with sterile distilled water, and 
sufficient 10 per cent gelatin solution was added to 
vield a final concentration of 0.125 per cent. The 
pH was adjusted to 74-76 with bicarbonate solu- 
Sometimes 1 per cent normal guinea pig or 
serum was substituted for the gelatin. To 
clotting of exudate cells, 
This solution was used to wash out perito- 


solution 


solution (10 concen- 


tion 
horse 
prevent heparin® was 
vided 
neal cavities and also to receive the spleens imme- 
diately after extirpation 

Suspending fluid: To Hanks solution 4 to 10 


per cent normal horse was 
added. The pH was adjusted with bicarbonate so- 
After washing by cen- 


resuspended in 


or guinea pig serum 


lution to approximately 7.4 
trifugation, the cells were gently 
this solution 
Punfied Pp otein (PPD) For skin 
testing guinea pigs by the intradermal technique, a 
solution of commercial PPD* was used, containing 
0.02 + (first-test strength), 0.1 y or 0.2 y (interme- 
diate-test strength), or 5.0 > (se cond-test strength) 
of PPD/O.1 ml. of saline. Skin tests were carried 
intermediate stre ngth on donor 
were te sted 


derivative 


out with first or 
animals, whereas recipient animals 
with second-strength PPD. 
cells in 
sensitivity, a solution of 


culture for tu- 
berculin PPD was pre- 
pared by dissolving a weighed amount of PPD 
in the required amount of Hanks solution 
guinea pig serum. The 
contained 15 mg. of PPD 


In orde r to test tissue 


powder 
containing 30 pet 
sterile stock solution 
per ml. and was kept frozen until used 

Three lots of PPD powder were used The ac- 
tivity of each lot was confirmed by skim testing a 
a BCG-vaccinated guinea pig and by 


cent 


norm i} and 
testing concentrations ranging from 25 to 50 y per 


known normal and sensitive cells in 


ml. against 
tissue culture 

Vormal serum: Groups of normal guinea pigs 
were bled every four weeks. The sterile 
serum was pooled and kept in the frozen state un- 
til needed 

Normal horse 
biological Associates, Inc.) and kept frozen in small 
:mounts until used 


three or 


serum was obtained (from Micro- 


1:20,000, Liquaemin sodium, Organon, In« 
‘Sharp and Dohme or Parke, Davis and Co 
The PPD powder was generously supplied by 
Merck-Sharp & Dohme, West Point, Pennsylvania 
This powder contained no additives, such as lac- 
tose, generally included in the lyophilized pellets 
used for skin testing 
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Antimicrobial solution: A stock solution was 
prepared in saline containing 5,000 units of penicil- 
lin, 5,000 » of streptomycin, and 3,000 units of ny- 


statin per ml. The amount added to the tissue cul- 


ture medium was such as to yield a final concen- 


tration per ml. of 50 units of penicillin, 50 y of 
streptomycin, and 30 units of nystatin 

Tissue culture medium: The 
dium consisted of Hanks solution containing 25 to 
30 per cent normal horse or guinea pig serum, 15 
per cent bicarbonate solution (carbon dioxide sat- 
urated), and 1 per cent antimicrobial solution. To 
each tissue culture flask 15 ml. of this medium were 
added 

Guinea pigs 
weighing from 250 to 500 gm.., 
various sources. The majority of animals were not 
tuberculin skin tested prior to being used as re- 
cipients. All of the guinea regarded as 
tuberculin negative, based on the experience that, 
number of animals from all 
with PPD before use, 
none gave a positive skin test Autopsi S were per- 
formed on all which died during the 
course of the experiment as well as on a number 
of donors which were eliminated before being used 
Macroscopic examinations were uniformly nega- 
tive for any Ali- 
quots of homogenized tissues derived from splec n, 
lung, or lymph nodes, upon culture, yielded the 
same negative results, and histologic 
sections of these organs upon microscopic eXami- 
uniformly failed 


maintenance me- 


Healthy, male albino guinea pigs, 
were obtained from 


pigs were 
of Aa considerable 
sources which were tested 


recipients 


evidence of tuberculous lesions 


occasional 


nation to reveal tuberculous le- 
sions 

During the experiments a considerable number 
of animals showed evidence of streptococcal infec- 
tions, latent or clinical. As vaccinated do- 
nors were eliminated from the experiment when 
they showed symptoms of active streptococcal in- 
fection. On the other hand, recipients were treated 
with antimicrobials (penicillin, streptomycin, tetra- 
eycline) and with surgical incision of 
when indicated 

Sensitization of guinea pigs 
Male albino guinea pigs were rendered sensitive to 
PPD by a single, subcutaneous injection into the 
nape of the neck of 5 or 10 mg. of BCG’ 

(b) Heat-killed organisms in Freund’s adjuvant 
Fifteen to 20 mg. of heat-killed tubercle bacilli in 
Freund's adjuvant were given in divided doses sub- 
neck and intra- 
This vaccine 


a rule, 


abscesses 


(a) Living vaccine 


cutaneously into the nape of the 
muscularly 
was prepared from an H37Rv strain obtained from 
the Trudeau Sanatorium, Saranac Lake, New York, 
and grown in Dubos liquid medium. The 
isms were harvested after ten- to fourteen-days’ 
growth, were heated for forty minutes at 70°C. to 
kill them, and were resuspended in saline. The ratio 
of Freund’s adjuvant to antigen suspension was 
either 1:1 or 3:2 by volume sterility, 
random samples of the finished vaccine wer« 


into one or both thighs 


organ 


To assure 
cul- 


*Supplied by the Henry Phipps Institute, Phila- 


delphia, Pennsylvania 
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media: Dubos liquid medium, 


Léowenstein-Jensen 


tured im various 
Petragnani medium, 
blood agar, and nutrient broth 
Approximately twenty-five to 
ifter vaccination, skin 
pigs was determined by the intracutaneous injec- 
tion of 0.1 mil. first-strength PPD, 
Occasionally 


medium, 
thirty-five days 
sensitivity of the guinea 
using normal 
doubtful re 
with in- 
showing al 


a control site 
checked by a second skin test 
termediate-strength PPD. Animals 
urea of induration of less than 10 mm. in diameter 
now ¢ mployed except in isolated 
cases, for instance, experiment No. 17. Most 
animals were lonors within a defi- 
nite time period, varying from the thirty-fifth to 
the forty-fifth days post vaccination; but on occa 


saline at 


sults were 


were as donors 
sen- 


sitized used as 


sion donors were used as late as nimety-two days 
sensitization 
Passive transfe 


of tuberculin hypersensitivity was accomplished by 


technique: The passive transfer 


he technique described by Chase (1 


Peritoneal exudates: Exudates were induced by 


intraperitoneal injection of 5 to 30 ml. of sterik 
days later the exudates 
fluid. Exudates 


pooled and, after removal of 


miner il oil Two to three 


were collected in washing fron 
several animals were 
the oily layer, the cells were 
centrifugation (150-200 
The sediment 
washing fluid and 

mately 50 per cent 
Hanks solution 


uljust the pH to approximately 7.0 to 7.4 


concentrated by light 


g ior five to filteen mim 
was washed several times in 
finally 
normal 
Sodium bicarbonat« 


lites) 
suspended in approx 
guinea pig serum 


was added 


Differen 


50 to 75 


lympho 


Samples were removed for cell counts 


tial counts showed an average range of 


per cent macrophages, 25 to 45 per cent 
cytes, 2 to 10 per cent polymorphonu lears, and 1 
r cent eosinophils. In experiments in which BCG 
had been the 
the final cell suspension were cultured on Petrag- 


sensitizing agent, aliquots of 
Léwenstein-Jensen, and Dubos media to de 
living which 
night be carried over and cause 
tion in the recipient animals 
from all transfer suspensions derived from H37Rv 
donors and occasion ally 
BCG-vaccinated inimals The 
were Ziehl-N eelsen 
and examined for acid-fast 
Splenic Several 


the presence ol mycobacteria 


wctive sensitiza 


Smears were made 


inated Irom those 


ted from 


stained by the 


organisms 


cell spleens, from 


suspension 


donor animals, were minced and passed through a 


fine ire mesh. Thereafter the suspension was 


treated im the same manner as tl peritoneal 
exudates 


Tra fe p In 


cells were 


earlier 
transferred. In 


exudates and 


experiments 
only peritoneal exudate 
later the peritoneal 
splenic cell suspensions 


described 


ied out on the 


experiments 
were pooled The proce- 


ritoneal exudates was then 


ior 


dure 


combined suspension 


eciprent animal received, on the 
mil. of transfer contaming a 
600,000,000 to 800,000,000 leukoevtes, the extremes 


ranging from 300,000,000 to 1.700.000.0000 cells 


iveragce, 


Suspension 


er 


recipient 
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The donor cells were injected into a normal 
recipient animal (average weight 600 to 750 gm.), 
frequently while under light pentobarbital sodium 
(Nembutal®) anesthesia In 
cells were given intracardially, although in 


cases the intraperitoneal rout 


most instances the 
a few 
was chosen 
Abdominal paracentesis: At intervals following 
the transfer of sensitive cells to recipients, macro- 
phages of peritoneal exudates from these recipient 
sinimals were examined in tissue culture to deter- 
mune to PPD. The 
obtained by intraperitoneal injection of approxi- 
5.0 ml. of mineral oil. Two or three days 
later trocar and cannula were 
into the lower left quadrant of the abdominal 
cavity. The trocar was then removed, and 15 to 20 
ml. of plain heparinized Hanks solution were in- 
jected as washing fluid. The abdomen was lightly 
a few seconds and the exudate col- 
cannula. In the 
was carried out 
anesthesia (25 mg. per kg. of 


their sensitivity exudates were 
mately 


a sterile inserted 


massaged for 
lected through the majority of 
under light 


body 


wes this procedure 
Nembut ail 
und could be 
iunimal without ill effects 


repeated later on the same 
After removal of the oil 
placed in tissue 
sufficient 
concentrated by 


weight) 


laver, the immediately 


cell 


suspension 


cet lls were 


culture, providing the count was 


Otherwise the was 
slow centrifugation (150 to 200 


then resuspended in the 


g) and the cells 


went ippropriate amount 
of suspending fluid 
Tissue culture 


described by 


tec h- 
(11) 
Both 
and 
reciple nts 


procedure: In general the 
Kapral and Stinebring 
experiments 


donor 


nique 
was adapted for use in these 
pooled exudate cells from 


exudate cells obtained from 


animals 
individual 
In both instances 
A total 


were examined in tissue culture 
the tissue culture procedure was the sam« 
if about 6,000,000 leukocytes in a volume of 1 to 
4 Porter flask. The 


2 mi into each 
bottom dur- 


was introduced 
ells were allowed to settle onto the 
ng a twenty- to forty-minute incubation period. If 
they then with Hanks 
containing 4 per cent serum before the 
suspending fluid replaced by maintenance 
medium. Purified protein derivative was added to 
experimental flasks immediately following the ad- 
Bicarbonate solution was 
1 pH of 72-76. In 

medium 


necessary, were washed 
solution 


was 


lition of medium used 


us needed to maintain some 


experiments, approximately 1 ml. of was 
removed and replaced by fresh 
other day first ten 
PPD was 
of the experiment. E 
dicated that, for the 

levelop, a one-hour contact between sensitive 
und PPD was sufficient (12). Flasks were 


upproximately every day for 


about 
How- 
beginning 
had in- 
hypersensitivity reaction to 


cells 


examined 


medium 
during the days 
uide d only 


irlier 


every 
once at the 


experiments 


roscopically evi- 
e of cellular injury 
Tissue culture 


were recorded as 


and skin reactions: Tissue culture 


results negative 


positive (+), 
or weakly positive (+). Reactions were re- 


positive in accordance with criteria 
Kapral (11). Therefore, a 
recipient's macrophages 


PPD 


garded as 
lescribed by positive 
represented i 


exhibited the 


he presence of 


ler 

+ 

} 
t 
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tendency to round up and become progressively 
vacuolated until they spontaneously floated off the 
of the flask. As controls, cells set up in 
exactly the way, except in the of 
PPD, behaved like macrophages normal 
guinea pigs and did not exhibit this reaction. Cells 
exposed to PPD were always compared with sim- 
PPD 


spec ifie 


bottom 
same ibse nce 


irom 


ilar aliquots maintained in the absence of 


in order to determine whether or not a 
reaction Was occurring 

Skin were read at 
forty-eight hours after application The size of the 
tuberculin reaction observed at 
twenty-four hours after injection of PPD. Diam- 
redness and induration were measured in 
and the amount of induration was 
estimated by comparing the thickness of the 
folded reaction area with the thickness of a fold 
of adjoining normal skin. In most control 
was injected with 0.1 ml. of 


served as diluent for the PPD tablets 


reactions twenty-four and 


was recorded as 


eters ol 


millimeters, 


cases a 


saline since it 


site 


RESULTS 


occurrence of prolonge d Passive sensi- 


The 
tivity im recipents without early skin testing 
The macrophages were collected for examination 
n vitro from one to three times following pas- 
sive transfer, and 12 animals listed in table 1 
(7B, 9A, 10A, 12A, 12B, 138A, 13B, 14A, 14B, 
15A, 15B, and 17) gave positive tissue culture 
responses before being skin tested for the first 
time. Of these, recipients 15A and 15B showed 
positive reactions to PPD in tissue culture more 
with 


other 


than six months after being transferred 
cells from The 
inimals were PPD-sensitive by in vitro tests at 
time 


positive donor animals 


one and one half to almost five months 
without prior skin testing. 

In comparison, the first skin test applied and 
giving a positive reaction was taken as another 
criterion for prolonged passively induced hyper- 
sensitivity irrespective of previous tissue culture 
results. Recipients 7B, 9A, 9B, 10A, 11, 12B, 13B, 
ind 17 are examples of the prolonged persistence 
of allergy from this point of view. These animals 
showed positive reactions three to eight months 
Therefore, it is un- 
with PPD 


prolonged 


ilter passive sensitization 
necessary to do repeated skin testing 
or OT in order to obtain evidence of 
hypersensitivity in passively transferred animals 

Further perusal of table 1 will show that the 
ullergy of guinea pigs 10A and 17 to PPD had 
persisted longer than indicated above, but the 
continuation of the sensitivity was beyond the 
time of the first skin test 
skin tested at 


14B) 


However, animals not 
is 14 and 
for as 


ill in some cases (such 


showed persistence of sensitivity 
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long or longer periods than some which were 
skin tested 

The possibility of transfer of tubercle bacilli 


To rule out the 


to the recument via donor cells: 
possibility that live BCG could be carried by 


the exudate cells about to be transferred, ap- 
proximately 5 per cent of each exudate suspen- 
sion was cultured. These cultures never yielded 
growth of mycobacteria. It is generally recog- 
nized that it is possible to detect by culture the 
presence of a very few organisms of M ycobac- 
terrum tube rculosis and that, under favorable 
conditions, the presence oI one organism 1s sul- 
In the case 


killed 


acid-fast smears of aliquots of the cells 


ficient to induce colony growth (13) 


of donor animals made sensitive with 
H37Rv, 
to be transferred failed to reveal the presence of 
did the from 


transfer suspensions of BCG-vaccinated animals 


mycobacteria, as smears made 
However, this method of detecting mycobacteria 
is, of course, relatively insensitive 

Natural infection of the recipient guinea pigs 
as a cause of the prolonged hypersensitive state 
seems highly unlikely because of the complete 
lack of evidence of mycobacterial infection in 
these animals based on the observations outlined 
in Materials and Methods 

The participation of donor vs 
in the recipient’s expression of sensitivity: It 
seems that mineral oil, 
when used in the recipient as a stimulant for 


recipient cells 


reasonable to assume 


peritoneal exudates, does not distinguish be- 


recipient and 
selectively elicit an exudation of one in favor of 


tween donor cells and does not 
the other. Presumably, availability of donor and 
recipient cells determine their relative 
numbers in any oil-induced exudate. Therefore, 
any collected from a after 
passive sensitization is likely to consist mainly 


would 


exudate recipient 
of recipient cells, particularly when the transfer 
cells have been introduced intracardially rather 
than intraperitoneally. Also, the longer the time 
lapse between passive sensitization and exudate 
the better the likelihood that an 
increasing proportion of the infused cells has 


stimulation, 


been destroyed and that the exudate consists 
largely of the recipient’s own cells 

Macrophages from passively sensitized guinea 
pigs which reacted to PPD in tissue culture did 
1 manner different from those of animals 
In the 


so in 
actively sensitized with BCG or H37Rv 
former, the onset of the reaction in tissue cul- 
become evident until the fifth to 


ture did not 


TABLE 1 
Skin Test anp Tissue Cuiture Data 


PPD Skin Test Results PPD Skin Test Results? 
Vaccine 
Used in 


Inter 
Dono rs Reaction Size in 


Mm? preta 
tion 


recorded 
x 


recorded 


H37Rv 


H37Rv 


H37Rv 


H37Rv 


BCG 


0 
0 
0 
BCG ‘ Not recorded ; 3 0 
0 
BC 0 
0 
BC 
0 
BC 0 
Not recorded 0 
q 0 
BCG 3 5 ' 30 0 
60 - 0 
180 0 
BC 360 0 
106 0 


Italicized numbers represent animals which were skin tested once with PPD before being used as 
-ciplents 
* Days between injection of transferred cells and the indicated procedure, either paracentesis or skin 
ast 
t 0.1 ml. second-strength PPD intracutaneousl\ 

The first 2 figures indicate redness; the third, the elevation of the induration 


> 
§ 4.0 ml. of transfer suspension injected intracardially: 2.0 ml intraperitoneall, 


376 


Rec 
I BCG 0 ll xX 12 l + ll BCG 253 is xX 18 1.5 + 
l 15 xX 22 l + 
x 12A BCG 57 | + 
5 1 10 | 
16 ll x 12 
12B BCG 57 | 4 
Not 
17 | | | wea | 
Not 
49 1I3B BCG 44 
53 0 109 10 Il l 
3 BCG 0 6 10 14A 6144 | + 
23 15 15 1.5 
BCG 0 0 
l 5x 5 0o.5 
15 I5A 112 + 
197 + 
5 BCG 10 11 4 
6§ BCG 10 1I5B H37Rv 112 
2 197 + 
3 0 211 0 
7A BCG 7 16 l 20 
20 66 + 
145 
326 0 17 | 38 + 
+ 
7B BCG 7 OS is X 18 — 1 + 
29 129 4 
145 + 
té 
} 
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seventh days and frequently took longer to reach 


a peak, whereas the cells from actively sensitized 


guinea pigs responded to PPD in about two to 
This 


recipient cells” in vitro was independent of the 


three days slow response observed with 


time interval between passive transfer and sub- 
sequent performance of the paracentesis. Fur- 
the rmore, the degree of reactivity ol these cells, 
although varying from animal to animal, re- 
mained constant in each recipient, often for a 
considerable period of time when serial exudates 
were tested, as for example with recipient No 
17. This indicated that at 


expected survival period of donor cells in 


a time exceeding the 
the 
recipient, the recipient’s own cells prob ibly were 
responsible for the positive reaction. On the 
other hand, shortly after passive transfer, when 
the presence of a certain percentage of donor 
cells in a recipient’s peritoneal exudate would 
seem more probable, some factor may have been 
released by the donor cells and taken up by the 
recipient cells so that the cell mixture appeared 


to be uniformly sensitive. It would seem im- 


material whether such a postulated transfer oc- 
curred in the body of the recipient or in the 
Whether this consistent difference 
in reactivity between donor and recipient mac- 


tissue culture 


rophages in tissue culture can be attributed to 
i difference in degree of sensitivity or to a basic 
difference in the quality of the sensitivity needs 
further study 

To illustrate this further, recipient No. 6 re- 
in- 
Ex- 
and 


ceived two-thirds of a transfer suspension 
tracardially and one-third intraperitoneally 

udate cells were removed two days later 
examined in tissue culture. In contrast, recipient 
Vo. 8B received its entire dose of donor cells by 


The 


formed on the latter recipient was at five days 


the intracardial route paracentesis per- 
instead of two. In both tissue culture studies, the 
macrophages reacted positively to PPD with no 
significant difference in the over-all development 
ind intensity of the responses. In the first case 
one would expect a greater proportion of donor 
Yet 


this was probably not so, since there was no 


cells in the exudate than in the second case 


detectable difference in reactivity 

To investigate whether or not it was possible 
to detect in tissue culture a small proportion of 
sensitive cells among normal cells, several tissue 
culture experiments were set up in which macro- 
phages from normal guinea pigs were mixed in 
with macrophages from 


varying proportions 
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skin-test sensitized animals 


Even when the mixed population contained only 


positive, actively 


25 per cent of sensitive cells, the entire popula- 
PPD further the 
sensitive lowered 


much 
could 


tion reacted to How 


percentage ot cells be 
without an obvious change in response to PPD 
needs to be investigated. The cell mixtures were 
always compared with control flasks containing 
either all sensitive or all normal cells, and also 


PPD had 
other 


mixtures to which not 


Mixtures of 


with control 
added 
with increasing percentage 
In addition, cell mixtures were 


been cells in ratios 
of sensitive cells gave 
similar results 
made from animals showing strong, moderate, 
and weak skin sensitivity to PPD 


the cultures 


Again, when 


reactions in these cell were com- 


pared with each other, no differences in the 
proportion of cells could be found 
Neither the 


percentage of sensitive cells, 


reacting 
low 
that 
in some cases the sensitive cells were obtained 


presence of a comparatively 


nor the fact 


from weakly sensitive donors as judged by skin 
test, seemed to cause any appreciable delay in 
the tissue culture reaction 

Relationship between tissue culture results 
test. 


sented here indicate a rather constant qualita 


and skin The experimental results pre- 
tive agreement between skin test and tissue cul- 


ture results, when both tests were carried out 
it approximately the same time Exceptions are 
recipient No. 2 (tissue culture test on the forty 
ind skin test on the fifty-third day) 
8A (skin test and tissue cul- 


ture carried out on the fifth day) 


ninth day 
and recipient No 
However, in 
order to draw i definite conclusion, a consider- 
ably greater number of animals would have to be 
tested 
Miscellaneous observations: Occasionally it 
was found that a recipient animal would give a 
skin 
when tested subsequently would show a nega- 
This is 
No. 2, which on days 1, 3, 29, and 46 post transfer 
but the fiftyv- 


third day reacted negatively. Recipient No. 7B 


positive test once or several times, and 


tive result demonstrated by recipient 


gave positive skin reactions, on 
was negative with respect to both tissue culture 
and skin test on the seventh and twenty-ninth 
days, but showed a weakly positive result in tissue 
culture one hundred and forty-five devs after 
transfer. On the one hundred and forty-ninth day 
two skin sites on recipient No. 7B gave reactions 
6 05 mm. and 2 


of 5 x 5 x 0.5 mm. and 6 x 


negative (saline) control sites. On the three hun- 
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dred and twenty-sixth day skin tests on the same 
inimal were again negative. It is interesting to 
note that in recipient No. 2 a period of repeated 
skin tests with positive results was followed by 
a negative later. The re- 


peated contact with PPD apparently did not 


response one week 
duration of hypersensitivity as 
skin test Recipient No. 7B re- 
icted similarly, only the period Ol positive 


enhance the 
measured by 


sponse developed considerably later before 


turning to negative 
There was considerable variation in the re 
which 


sponse of individual recipients of a pair 


received aliquots of a pool of cells, as for ex 
ample recipient pairs (A and B), Nos. 7 to 10 
inclusive. This variation extended to all phases 


Thus, 


one recipient of a pair might become sensitized, 


of the passively transferred sensitivity 


whereas the other one would remain negative 
with respect to both skin test and tissue culture 
whenever tested. Or, sensitivity might appear 
early in one recipient, but much later in the 
other. Also, paired recipients tended to differ 
with respect to duration and fluctuation of sen 


sitivity 
Discussion 


Metaxas and Metaxas-Buehler (5) suggested, 
from their observations in recipients, that the 
davs 


skin response obtained at five to seven 


post transfer was the result of active sensitiza 
tion from tuberculin skin testing. The tuberculin 
used in their experiment, prepared in the same 
manner as Old Tuberculin, apparently could 
sensitize normal animals by repeated injection 
or, perhaps, the material was somewhat toxic 
However, it is generally agreed that “Old Tu 
berculin,” because of the heating to which it is 
subjected in the course of its preparation, is 
(14). This also applies to PPD 
which is derived from filtrate 


(15). The PPD used in the present experiments 


nonantigenic 
a heated culture 


was not antigenic. Nonsensitive animals repeat 
edly 


slight skin reactions to this material 


injected with PPD failed to de velop even 
In table 1, 
2 animals are listed (Nos. 18 and 19) which were 
skin tested seven and nine times, respectively, 
but remained negative in their response to intra 


dermal PPD 


lots ot 


It was noted, however, that some 
PPD diluent 


slightly positive, tuberculin-like reaction in both 


commercial would elicit a 


sensitive and normal animals. This reaction was, 


therefore, of a toxic nature. Thus, possible dif 
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ferences between tuberculin products used by 
Metaxas and 
in the experiments discussed here may offer a 


Metaxas-Buehler and those used 


partial explanation for some of the discrepancies 
in results. There is no doubt, however, that a 


positive response in tissue culture can be ob- 

tained without active sensitization by skin test- 

ing 
Although 


skin tests can be excluded, on the one hand, the 


active sensitization as a result of 


possibility of active sensitization caused by an- 


tigenic material carried across by donor mac- 
rophages cannot be completely eliminated. Ex- 
perimental evidence, such as the culturing of 
from BCG-sensitized donors and the 


negative autopsy reports, contradicts this. How- 


exudates 


ever, culturing of an aliquot may not necessarily 
detect a single or few mycobacteria present in 
the total exudate 

The question which remains to be answered 
is whether or not active sensitization might be 
caused by antigen in soluble form carried across 
If this is so, it would 

that 
killed macrophages or fractions thereof could 
Extracts of 


donor macrophages 


be reasonable to expect preparations of 


transfer tuberculin hypersensitivity 
sonically vibrated cells or cells treated by re- 
peated freezing and thawing have been ineffec- 
tive in guinea pigs (1, 4, 16, 17), although such 
preparations have transferred tuberculin sen- 
sitivity in humans (6, 18-20) when injected sub- 
One was reported by 


cutaneously exception 


Cummings and co-workers (21), who success- 
fully transferred tuberculin sensitivity in guinea 
pigs with cells prepared by sonic vibration 
Assuming that active sensitization plays no 
role in the experiments described here, what 
mechanism could explain then the presence of 
sensitivity in the recipient over such a prolonged 
period of time? 
The possibility exists that an antibody-like 
substance is transferred with the donor cells and 


Un- 


fixation to 


becomes firmly, attached to recipient cells 
tight 
metabolized or 


der conditions of relatively 
cells. it 


eliminated by the recipient’s system and, there- 


would not be reac#ly 
fore, would persist for a much longer period of 
time than the circulating type of antibody 

On the other hand, the donor cells conceivably 
may transfer to the recipient’s own cells an in- 
trinsic mechanism which will permit in the re- 
cipient, in the absence of antigen, the continued 
production of the factor responsible for pro- 


— 
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transferred 


The 


a mechanism for conveying infor- 


longed hypersensitivity unit 
must include 


mation regarding specificity 
SUMMARY 
Normal guinea pigs were passively sensitized 
to tuberculin by transfer of peritoneal exudate 
and splenic cells from actively sensitized donors 


At inte rvals, paracentesis was performed on the 


recipients, and the mononuclear cells were ex- 
umined for sensitivity to PPD in tissue culture 
Skin tests were performed at various times 

demonstrated 


Prolonged can be 


without bringing the recipient into contact with 


sensitivity 


the antigen by skin testing. The possibility of 
ictive sensitization by antigen transfer to the 
recipient via donor cells appears to be unlikely, 
but cannot be excluded entirely. Hypersensi- 
tivity seems to be transferred to the recipient’s 
mononuclear cells, so that they themselves be- 


PPD in The 


transferred hypersensi- 


come reactive to tissue culture 


duration of passively 


tivity may exceed several months 
SUMARIO 


Sobre la Persistencia de la Hipersensibilidad 
a la Tuberculina en los Cobayos Sensibi 


lizados Pasivamente 


Se sensibiliz6 pasivamente a la tuberculina a 
cobayos normales por medio del pase de exudado 
procedentes de 


peritoneal y células esplénicas 


donantes sensibilizados activamente. A _ ciertos 


intervalos, se ejecuté la paracéntesis en los recibi 


dores, y se examinaron los mononucleares en 
cuanto a sensibilidad al DPP en histocultivos. Se 
verificaron cutirreacciones Varias ocasiones 
Puede descubrirse la existencia de sensibilidad 
prolongada sin poner al recibidor en contacto con 
medio de cutirreaccionando. La 


intf 


el antigeno por 
posible sensibilizacién activa por el pase de 
geno al recibidor por via de las células del donante 
parece improbable, pero no puede ser exclufda 
del todo 
bilidad a los 


modo que éstos a 
DPP en histocultivos. La 


traspasa la hipersensi 
del 


su vez se vuelven rez 


Parece que se 
mononucleares recibidor de 
ictores al 
duracién de la hiper 


sensibilidad traspasada pasivamente puede ex- 


ceder de varios meses 
RESUME 


De la persistance de l’hypersensibilité a la 
tuberculine chez des cobaves rendus 
sensibles passivement 
Des cobayes normaux furent sensibilisés passi 


vement A la tuberculine par transfert d’exsudat 


IN PASSIVELY 


SENSITIZED GUINEA PIGS 
péritonéal et de cellules spléniques de donneurs 
sensibilisés activement. Des paracentéses furent 
effectuées par intervalles chez les sujets, et les 
cellules mononucléaires furent examinées au point 
de vue sensibilité 4 la PPD dans des cultures de 
tissus. On pratiqua des cutiréactions a différentes 
époques 

On 
sans amener le sujet en contact avec l’antigéne 


put démontrer une sensibilité prolongée 


lors de la réaction cutanée. La possibilité d’une 
sensibilisation active par transfert d’antigéne chez 
le sujet, au moyen des cellules du donneur semble 
étre invraisemblable, mais ne peut étre compléte 
ment exclue. L’hypersensibilité semble étre trans 
mise aux cellules mononucléaires du sujet, de telle 
fagon qu’elles deviennent elles-méme capables de 
réagir vis 3 PPD dans 
La durée de l’hypersensibilité transmise 


1 vis de la une culture de 
tissus 


passivement peut dépasser plusieurs mois 
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STUDY ON THE PASSIVE HEMAGGLUTINATION REACTION 
BY THE PHOSPHATIDE OF M. TUBERCULOSIS' 


I. The Reaction and Its Specificity 
YOSHIO TAKAHASHI ann KATSUO ONO 
Receive or publication March 11, 1960) 
of BCG, aged eight weeks on Sauton medium, by 


the method described above except that, after 
has gen- having been dried, it was treated with boiling ace- 


INTRODUCTION 


The phosphatide ol tubercle bac 
erally been considered incapable ol sensitizing tone to eliminate acetone-soluble fats. This sample 

erythrocytes to hemagglutination or hemolysis Wl! be referred to hereafter a are 
Pho phatide of straw Nakano oaphatide 


1 the pres tul ulous sé In the - 
in the presence of tuberculo : This sample was extracted from heat-killed 


I the present study 1 ound tures of the Nakano strain cultivated for 
weeks on Sauton medium according | 


of Anderson (4). It will be referred to 


laborat vy oO 
phosphatic ilso possessed t 


r, that tl 


ythrocyte-sensitizing capaci 


phosphatide 

M Nol Tuberculin polysacchande Use was made of 

three different preparations of tuberculin polysac- 


fact, shee] . charide, which will be o hereafter 
| harvde 2, and Polysac- 


tely sensitized with s poly sace 
’ charide 1 was prepared from an culture 


phos itiae ire ied 
filtrate of the Nakano strain agex r weeks on 

presence u ) pan 
. Sauton medium. This is a fraction cipitable at 


90 per cent methanol, after remov of a fraction 


precipitable at 30 per cent methan 
ule ? and were also obtained f 
culture filtrate of strain H37Rv of t same 
ind on the same medium. These are fractions 
cipitable at 80 per cent and 95 per methanol, 
f 


respectively, after removal o action precipit- 


were outlined previ ible at 50 per cent methanol. Tuberculin polysac- 
present comn ’ haride fractions precipitable at low concentrations 
of methanol correspond to “polysaccharide I] rf 
Seibert and associates (5). They contain almost no 

M =e nitrogen and are serologically inactive m vit 
ae For isolation of the polysaccharide fractions, the 
culture filtrates had previously peen proteimized 
by addition of trichloraceti« ch fractions 

obtained were purified by repe 


distilled water, centrifugation, 


the method of N egre 


iltures of human tubers with methanol 


Tuberculi For com I ise was made of a 
st-killed. dried. and = Sauton tuberculin prepared from a culture filtrate 
ot of human tubercle bacilli, strain Aovama B, aged 


1 sufficient amount of 


uwzed eight weeks or 


eight weeks on Sauton medium. For serologic use, 
un aliquot of the tuberculin was dialyzed in l- 


15°C. for five » six hours | t 
methanol. The methanol « lophane bag against running p water for two 


n extracted three time 


tj 

Seitz-filtered, and evapora days, followed by dialysis against distilled 
for one day 

The chen il properties or ft intigens 


ire presented in table 1 


io. The vellowish-white 
was stored in a refrigerator 
ple will be referred to hereaft 
of BCG yrosphat Thi Preparation or Ant ae 


sensitizing erythrocytes, the polysaccharide 


to the desired 


was obtained from acetone-kille: 
For 


From the Research Institute for Tuber is, preparations were dissolved in saline 
Hokkaido University, Kita-12, Nishi-5, Dy concentrations 
Japan The phosphatide preparations were used as 


cul- 
eignt 
netnoad 
as high SS hereafter as 
or higher than that 
charide generally used 
hemagglutination test. In 
cytes appropria 
ol 
Tir Trion | 
ind, on addition of adequate amounts CD 
plement, Ivsis ol the 
tak place. In additior 
stem involved im the | 
tination was found to be ¢ 
of that im the polysacch 
The results of the study 
ous papers (1, 2). The 
leals with the details of tl 
MATERIALS AN 
Antu 
Pi at n N 
According to (3). slighty and reprecipitation 
modified 
Nal no strain, 
were he 
extracted wit! 
esidue was the oxi- 
ombined, water 
obtained used 
tide 1 
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rABLE cid alcohol for five hours at approximately 50°C 
CHEMICAL PROPERTIES rHeE ANTIGENS This residue no longer contained acid-fast bacilli, 
ind consisted exclusively of cyanophilic amor- 
phous debris. Nitrogen content: 8.25 per cent 
Living BCG: bacilli obtained from a culture 
ized five weeks on Sauton medium 
La ing human tuve cle bacilli bacilli of the 
strain Nakano, aged five weeks on Sauton medium 


ne ha le 3 Heat-killed human tubercle bacilli: the same 
oivsacchariae 


Polysaccharide | 


material is ibove, killed by he iting in an auto- 
lave 

All of the materials were suspended in saline 
. a ind injected through the ear vein The injected 
Phosphatide loses ol bacilli BA, estdue RC and estd uc RHA 


were controlled so that they contained equal 


Phosphat ide 1 
Phosph itide 2 


According to the technique of Kjeldahl aa 
i . umounts of nitrogen. They were injected eight 


times at weekly intervals, totaling 12 mg. for 
, hacili BA, 8.25 mg. for residue RC, and 6.72 mg 
very strongly positive 

for residue RHA. The other bacillary suspensions 


strongly positive 
| were injected three times at weekly intervals in 


t According to the technique of Allen 


z These marks indicate the degrees of reaction 


~ositive 
i loses of 10 mg. each time 


The animals were all bled two weeks after the 
last injection. The sera obtained were pooled, 
Seitz-filtered, and, after having been inactivated at 
56°C. for thirty minutes, stored in a refrigerator 

1 concentration of 0.5 mg. | it 4°C. until used. Before using, the sera were ab- 

phosphatide emulsions, pho sorbed with normal shee p rvthrocvtes which were 

first dissolved in methanol at to be used for the hemagglutination reaction. Fi- 

2 mg. per ml. An aliquot nally, 0.2 ml. of each serum specimen was mixed 

methanol solution was poured drop by drop into with 1.0 ml. of 10 per cent erythrocyte saline sus- 


doubtful re wtion 


uret, Millon and xanthoprotein reactions 
gative tor ill of the antigens 


of saline which were under constan pension, left at room temperature for ten minutes, 
means of a magnetic stirrer. The glass und centrifuged. This was repeated twice for each 
emulsion was then brought iliquot of serum 
it approximately 50°C., and 
emulsion was rapidly vay Erythrocytes 


in electric fan 
Sheep erythrocytes were used. Sheep blood was 


collected aseptically in a sterile flask containing 
ginal volume of saline glass beads for defibrination. After defibrinization, 
Merthiolate . he blood was mixed with an equal volume of 


there was no longer an 


iving been adjusted witl 


be used 
tion of 1:10.000 was added to all of modified Alsever’s solution, as recommended by 
solutions or emulsions, and they were toyden and Sorkin (6), which had been auto- 
tor at 4°C. until used. In this laved at 10 pounds for fifteen minutes, and stored 


e usable for at least tr eeks t 4°C. until used. At the beginning of each day, 

Iterations in aliquot of the blood was taken and the eryth- 

s were washed three times with saline and 

then resuspended in saline to 25 per cent. The 

1 blood was not used for three weeks after 

between 2 ollection 
following 

} rabbits) Serologic 

tubercle bacilli 

ve weeks on Sauton m in Hemagglutination test reliminary experi- 

I wetone tor twentv-iour nents it was confirmed that, for all of the antigens 

ogen content: 456 per cen omprising the phosphatides, a concentration of 

BA successively exhausted 5 per ml. of saline and of antigen 

ind chloroforn The ex ‘ } uwked cells of 40:1 were adequate 

three to four times ft | , conditions were udopted throughout the 
oximately 50°C., witl pl t experiments 

volume of the rT The ve sensitization of erythrocytes, 4 ml. of 

rogel intigen solution were vdded to each 0.1 ml of 

washed packed cells. The mixture was incubated 

it 37°C. for two hours, after which it was washed 

with saline and then resuspended in 


tilled water the os 
Wat the gens 
without significant 
] } 
Rabbits weighing 
gre ed 2 t 
B BA ' 
\oval B i 
Re 
bacilh u sid 
content : 6.25 pe el 
Re e RHA 
tre 
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saline to 2.5 per cent. Serial twofold dilutions of 
the sera to be tested were made with saline in 0.5- 
ml. amounts in serologic tubes (10 80 mm.) to 
sensitized erythrocyte suspensions were 
of 0.05 ml. each. Then the tubes 
incubated at 37°C. for hours, during 
which they were shaken every minutes 
The realter, the tubes were le ft at tem pera- 
ture overnight. The reading was made the next 
morning by observing the pattern formed by the 
cells settled at the bottom of the tubes. The con- 
trols consisted of one tube containing 2.5 per cent 
plus the lowest 


which the 
added at the rate 
two 
fifteen 


room 


were 


normal erythrocyte suspension 
dilution of the serum to be te sted, and other tubes 
containing serial twofold dilutions of normal rab- 
bit serum plus 2.5 per cent sensitized erythrocyte 
suspension 

twofold dilutions 


amounts in sero- 


Cross-inhibition test 


Se rial 
of antigen were made in 0.5-ml 
To each tube was added 05 ml. of a 
The 


minutes 


tubes 
tubes were in- 
Thereafter, 


antiserum 
thirty 


log 
finite dilution of 


mated at 37°C. for 


PHOSPHATIDE 


IN HEMAGGLUTINATION 3383 


0.5 ml. of 2.5 per cent erythrocyte suspension sensi- 
appropriate antigen preparations was 
tube. The remainder of the 
same as in the hemagglutination 


tized with 
vdded to 


was the 


each pro- 
cedure 


test 


RESULTS 


As mav be seen in t ible y a sheep ervthrocytes 


sensitized with either of the three phosphatide 


preparations agglutinated to a high degree in 


the presence ol various tuberculous sera, as did 


those sensitized with the polysaccharide antigens 
In this experiment, the erythrocytes sensitized 
with polysaccharide reacted with sera against 
residue RC that had been totally deprived of its 
free lipids. This occurred the 
as in sera obtained by injection of dead 


almost to same 


extent 
or living whole bacilli. By contrast, the phos- 
phatide-sensitized cells exhibited almost no re- 


TABLE 2 


RESULTS OF 


Immunogens* 


BCG 
BCG 


living 
living 
living 


living 
living 


Aoyama B 
Aoyama B 


Aoyama B (killed 
Aoyama B (killed 


‘ontrol 
‘ontrol 


* BA 
deprived of its free lipids; RHA 


Phosphutide 


whole bacilli of the human strain Aoyama B killed by immersion in acetone; RC 
residue RC deprived of its bound lipids; OT: Old Tuberculin; phos- 


Tests FOR HEMAGGLUTINATION REACTION 


Sheep Erythrocytes Sensitized with 


Polysaccharide 


, 280 
, 280 


320 
640 


640 
640 


20 


bacilli BA 


phatides 1, 2, and 3: phosphatide samples; polysaccharides 1, 2, and 3: tuberculin polysaccharide sam 


ples 


of the sera = negative reaction 


+ The figures under the column heads for the various samples indicate the maximal positive dilutions 


2 ? ; 

l BA 1, 2807 1,280 2.560 640 

2 BA 640 640 640 640 160 160 160 
3 BA 5.120 2.560 5,120 640 80 160 

| RC 640 160 320 320 
5 RC 20 1,280 320 640 320 
6 R« 1,280 640 640 640 

7 RHA 80 

RHA 20 10 

9 RHA 10 SO) 
10 1,280 640 1,280 1,280 640 640 640 
11 640 640 1,280 _ 640 640 640 
12 640 640 1,280 l 640 640 640 
14 320) 320 320 160 160 320 
15 320 160 320 640 160 
16 po 1, 280 640 1,280 | 320 160 160 
17 320) 320 640 320 320 640 

| 

A) ( |_| 
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TABLE 3 


Resvuits or THE Test* 


Inhibiting Antigen 


Polysaccharide 


Phosph itide | 
Phosphatide 4 


Phosph utide 3 


Polysaccharide 
Polysaccharide 2 
Polysaccharide 


vere obtained with serum No. 14 


itions of the inhibiting antigens (1 mg. per ml 


(3), consisting 

phosphatide, and Anderson’s phos- 

have been used for the complement- 

the precipitin test (3). How- 

has been iV uilable on the 

sensitizing capacity of this lipid. 

x and Ta let ve stated that the 

ze erythro- 

present investigations, the 

antigene methylique to sensitize 

throcytes seems to have rested in its low 

neentration in phosphatide. As is well known, 

is a mere methanol ex- 

previously extracted 

f the antigen, 

treated bacilli 

f bacilli. For 
use, the methanol extract is 

fold by saline (8). In this w iy, 

content of the saline suspension 

be 0.1 to 0.15 mg per 

the maximum on the assumption that the 


umount of bacillary phosphatic ex- 


In the experiments which appea 


uper (9), it will be seen that 0.1 mg 
phatide per ml. is not sufficient for the 
ration of sheep erythrocytes. Moreover, it 
borne in mind that a mere methanol 


tubercle bacilli still contains a con- 

umount of acetone-soluble fat and 
roform-soluble wax. The antigenicity of 
substances has not as vet been established 


the present study three different sam] les of 


OT 
; 2 ; 
1 ,O24T 912 512 
1,024 128 512 
1,024 2.048 2? O48 
128 1,024 
16 16 16 
128 32 16 
512 255 256 
* Serum No. 10, dilution 160 X. Similar results (iii yee 
no inhibition: blanks | reactior 
| tie phospl tide of tuberct Cl 
ndenme ent of that to the pm ny 
ere omnpniete let rte I 
tre tment Twor ent ‘ ron ivy 
RHA), the t almost complet their al 
enicit Thi wuld suggest the impor 
lt Ve km VI tl DeCAUSE t erent eT 
‘ roe mount o rice thy tr 
hy nd he hemagglutination test 
if De tizing agent These fact nvoive 
+} that n the phosphatide hemag er 
rythrocytes to hemagglutination. However, the 
tuber n pol echarides nd has ni hould 
Discussion } 
| 
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phosphatide prepared by different methods were 
used with success: they all exhibited high hemag- 
glutination reactions, almost to the same degree 
None of them, however, reacted with serum ob- 
tained by injection with bacillary residue totally 
deprived of its free lipids (residue RC). By con- 
trast, 


charide preparations reacted to the same aegree 


erythrocytes sensitized with the polysac- 


as did sera obtained by injection of whole bacilli 
This indicates that the antigen-antibody reaction 


participating 1n the phosphatide hemagglutina- 


tion reaction is independent of that participating 
in the The 
results of the cross-inhibition test were compati- 
ble with this finding. Thus, the specificity of the 


be- 


polysaccharide hemagglutination 


phosphatide hemagglutination reaction is 
lieved to have been indisputably demonstrated. 
Lysis of phosphatide-sensitized erythrocytes on 
vddition of complement will be considered in the 


following paper (9) 


SUMMARY 


The phosphatide ol VU tube reulosis is ipable 
of sensitizing normal sheep erythrocytes to he- 


tube reulous 


magglutination in the presence ol 


serum. The antigen-antibody system participat- 
ing in the phosphatide hemagglutination is com- 
pletely independent of that participating in the 


polysaccharide hemagglutination 
SUMARIO 


Estudio de la Reaccién de He maglutinac én Pasiva 
por la Fosfatide del Vv T ube rculosis I k ecucton 


de la Reaccién y su Especi fic dad 


tuberculosis es paz de 


La fosfatide del M 


sensibilizar los eritrocitos normales de oveja a 
hemaglutinacién si hay suero tuberculoso presente 
El sistema de antigeno-anticuerpo que participa 
en la hemaglutinacién con fosfadtide es absoluta 
mente independiente del que participa en la hema 


glutinacién con polisacdrido 


PHOSPHATIDE 


IN HEMAGGLUTINATION 


RESUME 


Etude sur la d’hémagglutination 


par le phosphatide du M. tuberculosis. I. Réalisa 


reaction passive 


tion de la réaction et sa spécificité 


Le phosphatide du M. tuberculosis est capable 
de sensibiliser les érythrocytes normaux de mou 
ton & l’hémagglutination, en présence de sérum 
tuberculeux. Le systéme antigéne-anticorps par 


ticipant dans I’hémagglutination au phospha 


tide est complétement indépendant de celui qui 


participe a l’hémagglutination au polysaccharide 
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STUDY ON THE PASSIVE HEMAGGLUTINATION REACTION 
BY THE PHOSPHATIDE OF M. TUBERCULOSIS' 


Il. Conditions of the Reaction 


YOSHIO TAKAHASHI anp 


INTRODUCTION 


In the preceding paper (1), 1t was reported 


that the phosphatice of tubercle bacilli, isolated 


either by Anderson’s method or Négre’s method 


was capable of sensitizing normal sheep erythro 


cytes to hemagglutination in the presence of tu- 


berculous sera in the same fashion as polysa 


charide preparations isolated from tuberculins 


It was also pointed out that the phosphatide 


hemagglutination reaction belongs to another 


untigen-antibody system entirely distinct from 


that concerned in the polysaccharide hemaggluti 
nation reaction. In the experiments which are to 
be reported in the efforts were 


present paper, 


made to find the best conditions for demonstrat 
ing the reaction by examining the technique for 
antigens, sensitiza- 


preparation of phosphatide 


tion of erythrocytes, et cetera. During the course 
of the experiments, It was found that the phos 
phatide hemagglutination reaction was converted 
to the hemolysis reaction on addition of comple- 
ment. For comparison, the complement-fixation 
und precipitation tests were performed with the 


same phosph itide antigens 


MATERIALS AND METHODS 


Antigens 


The phosphatide sample used in the present 
study was extracted with methanol from a mixture 
of different cultures of tubercle bacilli 
BCG, H37Rv, and Nakano) grown for eight weeks 
on Sauton medium, killed by 
About 60 gm 


with 


strains 


Immersion ace 
of the bacilli were 
600 ml. of ace- 
upproxi- 


und dried 
first subjected to extraction 
The extraction 
10°C 


hours 


tone was made twice at 
acetone for 


dried, 


tem- 


volume of 
After having 
was extracted twice at the 
with the 


mately with the same 


three each time been 


the residue same 


perature same volume of methanol for 


methanol extracts were 
and 


five hours each time. The 


ombined, Seitz-filtered, evaporated in a 


which tw 


nitrogen atmosphere to 200 ml. to 


Resear 


University, 


From the 
Hokkaido 


J ipan 


h Institute for Tuberc 
Kita-12, Nishi-5, Sap; 


for publication March 11 
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volumes of acetone were udded. The precipitate 
formed was collected by centrifugation, redissolved 
in warm methanol, and again centrifuged to elimi- 
Reprecipitation by addition of 

was followed by drying in vacuo (vield 
1.7 gm., P:22 per cent)? An aliquot of the 
yellowish-white product finally dissolved in 
methanol at a concentration of 2.0 mg. per ml., 
und stored in a refrige rator at 4°C. until used. Be- 
using, the methanol solution was warmed in a 
bath to 


hate impurities 
wcetone 
ibout 


was 


Tore 


water dissolve the precipitates formed 


during storage 


Pre paration of Antige n Solutions 


Since tuberculophosphatides are water-insolu- 
must be emulsified in saline 


solution for use 


from meth- 
in serologic testing. It 
beheved that differences in the procedures for prep- 
tration might affect the 
ties of the antigen emulsions 
study two different 


ble, they 
inol was 
eventual serologic activi- 
Therefore, in the 
present methods of prepara- 
tion were compared 

Drop method: Several methods were compared 
in which the antigen was added to the saline or, 
conversely, saline to the antigen, under mechani- 
cal or manual agitation. Of the methods, the fol- 
lowing was used principally 

As is described in the 


definite quantity of 


preceding paper (1), a 
was first placed in a 

To the which 
was under constant agitation by means of a mag- 
definite 
methanol solution was added drop by drop so that 
final 
could be obtained. The container was then brought 
water bath at approximately 50°C., and 
the methanol contained in the emulsion was 
rapidly evaporated by aeration with an electric 
fan. The emulsion adjusted with distilled 
water to the original volume In the drop 
method, a syringe furnished with a ¥2 hypodermic 
needle* was used to make for homogeneous condi- 
tions, except as otherwise st ited in the te xt. This 


saline 
it-bottomed glass container saline, 


net stirrer i imount of phosphatide 


the desired concentrations of phosphatide 


onto a 


was 
of saline 


It was confirmed afterward that this product 
contained a fair amount of serologically inactive. 
chloroform-insoluble, waxlike 
was satisfactorily used for serologic purposes. The 
phosphatide hemagglutination 
by this phosphatide 

ibited by the 
ons used in the 


25-mm 


substance, but it 
reaction conferred 
sample was by no means in- 
harice 
preceding study (1) 

long, 0.6-mm 


tuberculin polysac« prepara- 


in diameter 
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method will be referred to as the antige n-to-saline 
drop metho 

Vizing methods: A definite amount 
taken in a test tube (15 150 mm.) 
to a definite amount of methanol solution 
taken in another test tube. The 
resulting emulsion was mixed rapidly by repeated 
decantation into the alternate tube. The last tube 
containing the emulsion was put into an incubator 
it 37°C. for thirty minutes. Following this, the 
emulsion was decanted into a flat-bottomed glass 
container which was then brought water 
bath at about 50°C The in the 
was eliminated in the 


of saline 
was added 


it once 


ol phosphat ice 


onto a 
methanol present 
manner as 


emulsion same 


me ntioned above 


Im mune serum 


obtained by 


(sera 21, 


Tuberculous rabbit 
with living BCG 
27, and 28). The sera obtained were Seitz-filtered, 
distributed in small ampoules and, after having 
been inactivated at 56°C. for thirty minutes, stored 
in a refrigerator at 4°C. until used. Before using, 
0.2 ml.-aliquots of serum were absorbed with 1 ml 


serum injec- 


tions bacilli was used 


of 10 per cent erythrocyte suspension to be used 


for hemagglutination tests 


uth rocytes 


Sheep erythrocytes were used. The procedure for 
of blood and prepar 


was the 


ition of 


de- 


collection and storage 


ervthrocyte suspensions same is 


scribed in the preceding paper (1) 


Dilue nt 


otherwise stated in the text, phos- 
at pH 72 was used 


saline 1/10 


Except as 


phate-buffer saline this was 


made by adding to the volume of 


phosphate buffer at pH 72 
rologic Procedures 
Hemagglutination tests 
varving the 


He magglutination test: 
concentrations of 
suspension and the 
The 


each 


were performed, 
intigen and erythrocyte time 
of sensitization of 
will be described for experiment 
the tests were conducted uccording to 
0.05 ml. of packed erythro- 


ervthrocytes conditions 
ipplied 
Otherwise, 
the following procedure 
cytes was mixed with 2.0 ml. of 0.5 mg. of 
phatide emulsion per ml., and incubated at 37°C 
for two hours, during which the tubes containing 
the mixture shaken every thirty minutes 
Thereafter, the sensitized 
washed twice with saline and resuspended in sa- 
line to 25 per cent Serial twofold dilutions of 
the serum made in 0.-ml. amounts in 

of small test tubes (10 X 80 mm.). To each test 

0.05 ml. of the sensitized erythrocyte 

sion was then added, and the tubes were incubated 
at 37°C. for two hours. The tubes were also shaken 
everv thirty minutes. They were read after having 
been left The 


phos- 


were 


ervthrocytes were 


were rows 


tube suspe n- 


overnight at room temperatures 
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reading was made by observing the sedimentation 
patterns of the erythrocytes settled at the bottom 
of the The following mixtures served as 
controls: (a) sensitized erythrocytes plus diluent, 
and (b) nonsensitized erythrocytes plus the lowest 
dilution of serum to be tested 
Hemolysis test: Hemagglutination 
first conducted as described above in several rows 
of small test tubes, using saline as the diluent, and 
0.25-ml dilutions of test serum. After the 
reading was made, 0.1 ml. of complement dilutions 
containing, respectively, 3, 4, 5, 6, 8, and 10 com- 
plement units per 0.1 ml., as measured according 
to the method of Ogata (2), added to the 
tubes row by row. The tubes were placed in a water 
bath at 37°C. for thirty The reading for 
hemolysis after, and the 
intensity of hemolysis was graded according to the 
partial he- 
comple te he moly S1LS 
According to the 
checkerboard method of Ogata (2), both the 
and the 


tubes 


tests were 


serial 


were 


minutes 


was made immediately 


following signs 0 no he molysis I 
fair hemolysis, 3 
Complement-fization test: 


moly 2 


anti- 


gen emulsion test serially di- 
luted 


> 
Precimtation test 


plied in this test 


Sera were 
The ring method 
As was done in the complement- 


tested 


was ap- 


fixation test, serial dilutions of antigen were 
wgainst serial dilutions of test serum 


RESULTS 


Drop method: Accordi 1 to the methods de- 
scribed in the preceding section, the following 
five different antigen emulsions were prepared 


The 


phosph itide concentration for each was 0.5 mg 


ind tested for hemagglutination reaction 


per ml. Saline was used as the diluent 

Emulsion a: prepared by the antigen-to-saline 
drop method, using a syringe, and under constant 
agitation by means of a magnetic stirrer (about 
300 drops per 1 ml. of methanol solution) 

Emulsion b: prepared by the same method as 
(a), except that a 1-ml used for 
the drop method (about 45 drops per 1 ml. of 
methanol solution) 

Emulsion c: prepared by the same method as 
(6), but under manual agitation instead of 
using a magnetic stirrer 

Emulsion d: prepared by first placing metha- 


pipe tte was 


nol solution in drops on the surface of the saline, 
and then shaking with a magnetic stirrer 

Emulsion e: prepared by dropping the saline 
into the methanol solution with a syringe, and 
agitating with a magnetic stirrer. (Négre applied 
a similar method for preparing aqueous emul- 
sions from his antigéne méthylique (3).) 


As may be seen in table 1, preparations a, b, 
and c exhibited the same constant hemagglutina- 


tion titers toward all the sera tested, while prep- 


aration d lacked stability in hemosensitization 


rAKAHASHI AND ONO 


rABLE 1 method at 20°C., at room temperature (about 

HEMOSENSITIZING ACTIVITIES OF 25°C.), and at 40°C., respectively. No signifi- 

Various ANTIGENS cant difference was noticed between these prepa- 
rations. 

In the next experiment, the procedure of elimi- 
nating methanol from the emulsions was ex- 
umined. A freshly prepared sample of emulsion 
was divided into equal moieties. For one moiety, 
the methanol was evaporated conventionaily on 

ter bath at about 50°C. bv aeration with 
electric fan. The methanol in the other moiety 

is evaporated in a small desiccator by means 
te represent neg in air As may be seen in table 2, the 


itive reactions procedure was found favorable for sero- 


rABLE 2 4 J iethod It was possible to prepare 


emulsions by the mixing method, but 
DIFFERENCE IN AcTIVITY OF ANTIGENS ACCORDING 


ro DirreRENT Metruops or EVAPORATING 
METHANO ve in erythrocyte sensitization than emul 


were generally somewhat unstable and less 


prepared by the intigen-to-saline 
od. Moreover, the emulsions showed varia- 


Irom one prepar ition to inother The mix- 


saline ind the intigen } id to he done 


is possible. Slow mixing sometimes 


in inactivity of the emulsions. In this 
ilso, methanol had t e eliminated from 


the emulsions, as in the case the antigen-to- 


» method the resence of methanol 


line droy 
n concentrations of more than 20 per cent re- 
ilted in spontaneous hemolysis of sensitized 


iod | b ervthrocytes 


idded dropwis 
1¢, as in preparation a (the antiger 
lrop method), and the method by whi 


saline was udded to the intigen rt According to the untigen-to-saline drop 


difference in stability was noticed b nethod and the mixing method, phosphatide 
two emulsion samples. The emulsions mulsions ranging from 2 mg. per ml. to 0.01 
the former method presented only mg. per ml. were prepared. To each of the emul- 

ind opalescence; they w very sions erythrocytes were added serially in 1 
ind yielded no precipitates aite 1/20, 1/40, 1/80, and 1/160 quantities. After 
room temperature for several « 3y having been incubated, washed, and resuspended 
emulsions prepared by h latt by the conventional methods, the sensitized 
were cloudy, showed no opalescenc« erythrocytes were tested, respectively, for he- 
were unstable. They yielded precipitates magglutination. As may be seen in tables 3 and 
ifter a short period at room tem] 4 in the emulsions prepared by the antigen-to- 
centrifugation at 2,000 r.p for fi saline drop method, constant hemagglutination 
reaction was observed for all concentrations of 
er to obtain information about the in erythrocytes in a wide range of antigen concen- 


fluence of temperature on the eventu rythre trations from 2 mg. per ml. to 0.25 mg. per ml. 


evte-sensitizing capacity of the phos} hatid | By contrast. for the emulsions prepared by the 


emulsions were prepared according to the former mixing method, the reaction was constant only 
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for the erythrocyte concentrations of less than TABLE 3 

1/20 volume in a narrow range of antigen con- RELATIONSHIP BETWEEN ANTIGEN AND 
centrations from 0.4 mg. per ml. to 0.2 mg. per ERYTHROCYTE CONCENTRATIONS 

ml. It was noticeable that. in the latter case, 1. Results of the Antigen-to Saline Method with 
1/10 volume of erythrocytes could not be satis- : Serum 25 

factorily sensitized in this range of antigen con- Erythrocyte Concentration (Volume 


- Antige 
centrations. Similar tendencies were observed for  concenteation 


the other sera tested 


Influence of Hudroagen Ion Concentration for mal 

320 320 
In order to examine the influence of the pH 320 320 
320 320 
320 320 
160 320 


of the diluent on the phosphatide hemagglutina- 
tion reaction, 4 different samples of buffered 
saline at pH 5.0, 6.0, 7.0, and 8.0 were prepared 
by adding to the saline 1/10 volume of M/15 
phosphate buffer with a respective pH value. 
Hemagglutination tests were performed, using 
these 4 different saline samples and ordinary TABLE 4 
saline without buffer for all of the procedures RELATIONSHIP BETWEEN ANTIGEN AND 
required. The emulsions were prepared by the ERYTHROCYTE CONCENTRATIONS 
antigen-to-saline drop method so that they con- 2. Results of the Mixing Method with Serum 28 
tained 0.5 mg. of phosphatide per ml. As may 
be seen in table 5, spontaneous hemolysis of the 
sensitized erythrocytes resulted at pH 5.0. At ‘oncentration 
pH 6.0, the reactions were unstable. Maximal 
mg. per mi Maximal positive dilutions 

2.0 

1.0 

0 


5 

0.4 
and Reaction 03 
») 

») 


titers were obtained with salines at pH 7.0 and 


8.0 and with ordinary saline without buffer 
Time and Té m pe rature for Sensitization 


Erythrocytes were sensitized at 37°C. for 30, 0.25 


0.1 
‘then put into reaction with the sera at 37°C. 0.05 


60, and 120 minutes, respectively. They were 


for 30, 60, and 120 minutes, respectively. It was 0.01 

found from this experiment that both sensitiza- 

tion and reaction took place satisfactorily at 

37°C. for 30 minutes, and the reaction mixture TABLE 5 


showed maximal titers after this period at 37°C, eNcE or PH or DILUENT on 
No hemagglutination occurred after sensitiza- HEMAGGLUTINATION 
tion at room temperature (about 25°C.) for 15 


Serum Titers of Antibodies 


minutes, followed by reaction under the same 
condition. Maximal titers were obtained, how- . 


ever, after sensitization and reaction at room 


temperature for 30 to 60 minutes, respectively. Meximel posttice étlutions ef serum 


Buffered 5 hemoly hemoly hemoly 
Reading of sts saline i S18 
320 
In the phosphatide hemagglutination reaction, 7 640 
the erythrocyte aggregates which formed on the 640 


bottom ol the test tubes ippeared rathe r 
Ordinary 640 
when compared with those observed in the case . 
saline 
of the polysaccharide hemagglutination reac- 
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ee 1/10 1/20 1/40 1/80 1/166 
postiive dtiultons of serum 
320 320 320 
320 320 320 
80 320 320 320 320 
80 320 320 320 320 
80 320 320 320 320 
= 80 320 320 320 320 
80 80 
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rABLE 6 


STABILITY OF ANTIGENS 


(Similar Results Were Obtained with Serum 2 


320 
Room 320 


Antigen-to-saline method 


320 


toom 320 


Mixing method 


tube the iggregates 


tion. By gently shaking the 


generally dispersed again into a homogeneous 


suspension, not in clumps. Consequently tne 


reading had to be made by observing the sedi 


mentation patterns of only the settled erythro 
However, no change in titers was noticed 


shaken, left at 


ind later read again 


cytes 


when the tubes wert room ten 


per ature 


Stahi ty of Antige n Emulsv 


An 0.5-mg. per ml. emulsion and an 


per ml. emulsion were prepared by the antiger 
to-saline drop method and the mixing method 


Each 


into equ il moveties 


emulsion then divided 


One 


respectively was 


moiety was stored in 


1 refrigerator at 4°C., and the other was left 


it room temperature (15° to 30°C.) Aliquots 


were taken from the emulsions 0, 1, 2, 3, 5, 7 
ind 10 days and 2, 3, 4, 5, and 6 weeks after 
preparation, and tested for their hemagglutina 


tion ability. As is shown in table 6, the emulsion 


prepared by the antigen-to-saline drop method 


was found to be far more stable than that pre 


pared by the mixing method. It is noteworthy 


°C. the 


that at former preparation maintained 
wtivity tor 


its maximal us long as four weeks 


ilter preparation By contrast, the latter prepa 


ration was susceptible to spontaneous agglutina 


‘In this 
hosphatide 
ne at 56°C. for 30 minutes 
ilmost 50 to 80 per cent of 
When EDTA disodium 


etate) is used instead of heating at 56°C. for 30 


been found that 
intibodies are very susceptible to heat- 
With this treatment 


tivitV 1s lost 


connection. it has since 


their ac 
ethy le nediaminetetra 
minutes in inactivating test serum, intense hemag- 
glutination reactions are obtained with much | igher 
ordinarily. In 
idherent 


the tubes, they generally rise in clumps 


ters than occur this case, the 


sulting hemagglutinates are 


{ESULTS WITH SERUM 25 
‘ 


Conservation Period in Days 


Maximal positive dilutions of serum 


320 320 320 320 320 
160 160 160 160 160 160 


320 320 160 


tion both in a refrigerator and at room tempera- 


ture 


He molysis Re action 


the hemolysis the test 


For 


sera 


testing reaction, 


were diluted serially in 0.25-ml. amounts 


instead of 0.5-ml. amounts as were used for 


the hemagglutination tests. This was done be- 


cause the hemolysis reaction was easy to read 


erythrocyte used 
thick. As 
is the amounts of complement added 
the 


However, the addition of 


when the suspension to be 


was appropriately may be seen in 


ible 


were increased, hemolysis titers increased 


10 units of comple- 
ment resulted in hemolysis of the sensitized 
erythrocytes without the presence of tuberculous 
The 


one-half to 


serum hemolysis titers were found to be 


four times the hemagglutination 


titers, according to the amounts of complement 


idded 
( ‘omple ment-Fization and Pre cipitation Tests 


For both the complement-fixation and pre- 


cipitation tests, an 0.5-mg. per ml. emulsion 
prepared by the antigen-to-saline drop method 
In the com- 


was used as the starting antigen. 


plement-fixation test, the antigen titers ranged 


from 4 or 8 to 512, as may be seen in table 8, 
but the antibody titers were one -quarter to one- 
The re- 
ire presented in 
32 for all sera, 


16 to 32, 


eighth of the hemagglutination titers. 
sults of the precipitation test 
table 9. The 


intibody 


intigen titers were 


und the titers ranged from 


wccording to the sera, and were almost 1/20 of 


the hemagglutination titers 
DIscuSssION 


The present investigations emphasize the im 


portance ol the stability of phosphatide saline 
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TABLE 7 
HEMAGGLUTINATION AND Hemotysts Reactions: RESULTS WITH SERUM 27 
(Similar Results Were Obtained with Sera 21 and 28 


Serum Dilution 


Units of 
Complement 
Added per 
0.1 Mi 


Reciprocals of the Dilution Titers Reading 


160 320 640 1,280 2,560 


Hemagglutination 


Hemolysis 


Ww w bo 
ow wn woe 


- 
9 


C; : control for sensitized erythrocytes toward saline 
t 3: complete hemolysis; 2: fair hemolysis; 1: partial hemolysis; 0: no hemolysis 


control for nonsensitized erythrocytes toward immune serum (1/20) 


TABLE 8 
CoMPLEMENT-FIXaTION Test: ResuLTs with Serum 27 
Results of Equal Tendencies Were Obtained with Sera 21 and 28 


Antigen Dilution 


Serum 
Dilution 


20 
40) 
80 
160 
320 
CAT 


control for serum 
control for antigen 


emulsions in the realization of the hemagglutina- 
tion reaction. It is noteworthy that the stability 
differs considerably according to the different 
phosphatide emulsions prepared by the different 
methods and that unstable emulsions have little 
activity in sensitizing normal sheep erythro- 
cytes. Négre (3) postulated a technique for pre- 
paring saline emulsion from his antigéne méthyl- 
que in which saline was added to the antigen 
drop by drop, and then more rapidly, while un- 
der constant agitation. According to Négre, the 
emulsions thus prepared were utilizable for the 
complement-fixation test with tuberculous serum 
In the present phosphatide 
emulsions prepared according to this method 


study, however, 


were found to be unstable and did not sensitize 


Reciprocals of the Dilution Titers 


128 


erythrocytes (preparation é) This is probably 
due to the fact that, when compared with the 
antigéne méthylique, the phosphatide methanol 
solution used in the present study was too thick 
(2.0 mg. per ml.) to give a dispersion fine enough 
this 


type of method cannot be used for the prepara- 


to sensitize the erythrocytes In any case, 
tion of phosphatide emulsions for use in the 
hemagglutination test 

In the kaolin agglutination test for syphilitic 
serum in Japan, saline emulsions of cardiolipin 
are prepared by briskly adding saline to the 
antigen, and then shaking vigorously (5). In 
the present study, phosphatide emulsions pre- 
pared by this mixing method were also found to 
be active in sensitizing erythrocytes. But 
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Test 
20 80 | | 

320 
pe 3 3t | 2 0 0 0 0 0 160 
3 0 0 0 0 0 320 

5 3 3 2 0 0 0 0 640 

6 3 3 3 2 0 0 0 1,280 

8 3 3 3 | 0 0 0 1,280 

10 3 3 3 - l 0 ] 

2 4 1¢ 32 OF 256 512 1,024 cs* 

3 l 0 0 0 0 0 0 l 3 3 

3 2 0 0 0 0 0 0 l 3 3 

3 3 2 l 0 0 0 0 l 3 3 

3 3 3 3 3 3 l 2 3 3 3 

3 3 3 3 3 3 3 3 3 3 3 

3 3 3 3 3 3 3 3 3 3 3 
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TABLE 


9 


PRECIPITATION WITH SERUM 27 


tesults Were Obtained with 
Sera 21 and 28 


Similar 


ser Dilution 


im 


positive reaction 


doubt ful reaction 


negative reaction 


implies two disadvantages: that the 


the 


method 


of ptimal fe 


ind that the 


range intigen concentrations o rT 


sensitizing erythrocytes is narrow, 


sensitizing activitV varies Irom one preparation 


to another according to the rapidity of addition 
In the 


the 


na mixing writers experience, siow 


the 


titers of the test 


motion im mixing saline ind intigen 


isually resultec sera 


The 


»-S aline 


best method was found to be untigen 


od, in which the int 


the 


drop met} 


igen 


saline under on 


1 magnet 


sensit 
(In this 
Moreover 


pe riod of 


zing 


laborat« 


long 


re of 


concentrations op 


sensitizing vthrocytes was tar wider 


mulsions prepared by the mixing m 


these re intigen-to-saline 


roliut 


hema 


three different serologic 


nm, complement-nx 


und preci tests—using the same 


intigen reveale hemagglutination test 


AND ONO 


complement, the 


of amounts of 


phosphatide hemagglutination reaction can be 


ippropriate 


converted to the hemolysis reaction, giving still 
Moreover, as compared 
the pro- 
action 


higher antibody titers 
the 
cedure for the passive hemagglutination re 
It is hoped that this 
phatide hemagglutination reaction method will 


with com plement-fix ition test, 


is far more simple phos- 
be widely used for serologic studies in tubercu- 
The clinical significance of the reaction 1s 


losis 


under investigation 


SUMMARY 


The antigen-to-saline drop method was found 
the for the 
intigen emulsions suitable for the passive hemag- 


to he best method preparation of 
glutination reaction by the phosphatide of tu- 
bacilli 
it pH 7A 
of phosphate buffer 


Ordinary saline or buffered saline 
10 
it respective pH 


be rele 
and 8.0, prepared by adding 1 
volume 
values, was found suitable for obtaining the re- 
ction 


The 


ion 


sensitization of erythrocytes and the re- 
ict ind sensitized 
at 37°C 
for thirty minutes. Of the complement-fixation, 
the 


titers 


f the mixtures of antigen 


ervthrocvtes took place satisfactorily 


hemagglutination 
the 


precipitation, and tests, 


st-named highest antibody 
LU por 


hemagglutination reaction was converted to the 


gave 
ddition of complement, the phosphatide 


emolytic reaction, giving still higher antibody 


iters 


SUMARIO 


le de Hen agt 
Bacilo Tuberc 
rones de la Reacc 


de 


mejor 


én Pas 


iloso. Il 


a Reaccién stinac 
Fosfat 


Condit 


de del 


on 


salina 


de 


ser 


la gota intigeno-a-solucién 
la la 


aie emulsiones intigénix is ipropiadas para ejyecu 


tecnica 


resulté para preparacion 


tar la reaccion de hemaglutinacién pasiva por la 
le del 


reaccion, resultaron 


osfati bacilo tuberculoso. Para obtener la 


idecuadas tanto la solucién 
salina corriente como la amortiguada a un pH de 
7.0 


preparadas agregando 9 por volumen 


de amortiguador fosfatico a los respectivos valores 
de pH 
La 


cién de las mezclas de 


la 


eritrocitos sen 


sensibilizacién de los eritrocitos y reac 


intigeno \ 


sibilizados t satisfactoriamente a 


ivieron lugar 


durante treinta minutos. De las pruebas de 


fijacién del complemento, precipitacién y hema 
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I'nder cor . onditions for dropping an¢ 
lropping 
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und the rang===! 
for 
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A comparison of the 
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glutinacién, la Gltima mostré los mayores titulos 
de anticuerpo. Al agregar complemento, la reac 
cién de hemaglutinacién con fosfatide se convirtié 
en la reaccién hemolitica, acusando titulos toda 


via mayores de antigeno 
.ESUME 


d’hémagglutination passive 


réaction 


Etude de la 
par le phos phatide du bacille tuberculeuz. II 


Conditions de la réaction 


La méthode de goutte A goutte d’antigéne dans 


une solution saline a été trouvée la meilleure 


méthode de préparation d’émulsions d’antigénes 
convenables obtenir la réaction passive 


d’hémagglutination par le phosphatide du bacille 


pour 


tuberculeux. Une solution saline ordinaire ou une 


solution saline tamponnée A un pH de 7.0 et 8.0; 
préparée en ajoutant 49 de volume du tampon 
phosphaté A des valeurs de pH correspondantes, 
at été trouvées convenables pour obtenir cette 
réaction 

La sensibilisation des érythrocytes et la réac- 
tion des mélanges d’antigénes et d’érythrocytes 


sensibilisés se produisit d’une facon satisfaisante 
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& 37°C, pendant trente minutes. Parmi les réac- 
tions de fixation du complément, de précipitation 
et d’hémagglutination, cette derniére donna les 
taux les plus élevés d’anticorps. Suivant |’addition 
de complément, la réaction d’hémagglutination 
au phosphatide fut convertie en réaction hémoly 
tique, donnant encore des taux d’anticorps plus 


élevés. 
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INTRODUCTION 


Eosinophilic granuloma is a disease of un- 


characterized by the formation of 


t granuloma, containing chiefly eosinophils and 


Known cause 


histiocytes. The bones are most frequently in- 
gastrointestinal tract, lymph 


ind other 


volved; but the 
skin 


organs may be affected 


nodes, pituitary, kidneys, lungs, 
In the recent literature, many reports have 
pulmonary eosinophilic 
histiocytosis X 


skeletal or visceral lesions 


ippeared describing 


granuloma or with- 


pulmonary 
out demonstrable 


It is the purpose of this paper to add an ad- 


ditional case in which complete pulmonary func- 


tion studies have been performed and to review 


this ase 


Case Report 


1953, a 24-vear-old white mak de- 
in acute upper respiratory infection, and 
taken at that 
After 


films he 


roentgenogram time was 
me shadows.” 
follow-up 


hospital on 


these findings 
was ad- 


2, 1954 


were confirmed by 


itted to another February 
where physical examination was found 
remarkablk 

Laboratory studies showed a hemoglobin of 149 
gm. per 100 ml., and a leukocyte 11,600 


cent neutrophils, 31 per cent lympho- 


count ol 
with 63 per 
nt eosinophils. The sedimenta- 
hour Blood chemi al 
follows dioxide, 21 


il serum cal- 


cytes, and 3 


tion rate was mm per 


constituents were as carbon 
mEq./l; chloride, 102 mEq./1; 
um was 11.6 mg. per 100 ml 


\ roentgenogram of the 


the tot 
chest showed an in- 
bronchovascular markings and nu- 
small densities throughout both lung 
ed m the middle thirds 
of skull, hands, and 
cetroe ard ogzTram was norm 
PPD but not | 
Pulmonary functi 
studies revealed 1 mpairment. Lympl 
normal. A lung biopsy 
30, 1954. The spe« 


The | 
plasmin ) dioidin 
node 


was 


rk 10. New Yor} 


of a small segment of lung tissue from the right 
middle lobe, measuring 15 by 2 cm. It presented 
a number of small, slightly indurated, 
nodules varying in size from 1 to 5mm 
Histologi The pulmonary paren- 
chyma was infiltrated by discrete, irregular, patchy, 
These were made up of 
nuclei similar to a nucleus of a 
monocyte, and they infiltrated 
phils and a few lymphocytes and plasma cells (fig- 
3 and 4) of the 
brosis and contained many macrophages laden with 
a finely granular golden-yellow pigment and fine 
black granules (figure 5). There numerous 
eosinophiis and a moderate number of lymphocytes 
at’ the periphery of Small foci were 
made up chiefly of monocytic histiocytes and a few 


gravish 
ezamination 
granulomatous areas 
histiocytes with 
were with eosino- 


ures Some granulomas showed fi- 


were 
these areas 


eosinophils, while eosinophilic granulomas were also 
encountered containing few The al- 
veolar septa at the periphery of the granuloma- 
thickened by an infiltrate of 
cells. In the granu- 
were 


histiocytes 
tous reas were 
and monocyti 
lomatous lesions the ilveolar 
lapsed and lined with hypertrophic septal cells (fig- 
ure 6). The blood this location had 
thickened walls (figure 7). In the intervening 
parenchyma, many of the alveoli were filled with 
finely vacuolated macrophages laden with pigment 
Histoplasma 
Gridley’s stain for fungi were both negative 
Beginning in July, 1954, the began to 
loss of weight which totaled 50 pounds by 
He was admitted to the New York 
Veterans Administration Hospital on March 3, 
1955, because of malaise, chills, fever, left an- 
terior chest pain, and cough productive of yellow 
sputum of one week’s duration 
revealed a thin, well-de- 
not appear ill. A right 
diffuse tinea versicolor 
noted. There were fine 
rales in both right. A 
healed scar was noted in the left trochanteric area 


103.2°F., the 


eosinophils 
spaces col- 


vessels in 


Giemsa stain for capsulatum and 
patient 
note 


March, 1955 


Physical examination 
veloped man who did 
thoracotomy scar and a 
eruption on the chest were 


bases, more on the well- 


The temperature pulse rate was 
100 per respirations, 28 per 
ind the blood pressure 128 systolic 
Examination of the blood showed 
t hemoglobin of 13 gm. per 100 ml. and a leuko- 
count of 14,700 cu. mm. with 61 per cent 


neutrophils, 32 per cent lymphocytes, 47 per cent 


was 
minute 
70 diastolic in 


minute; the 
mm. of mercury 
cvte 
cent 
mm 


rol was 242 mg. and cho- 
The chlorides 


cent eosinophils, and 1 per 


monocytes, 2 per 


asophils sedimentation rate was 15 
tal cholests 


were 


EEE ase entit 
1 to sl 
From the Pulmonary Disease Service, Veterans 
Administration Hospital, First Avenue at East 


EOSINOPHILIC 


GRANULOMA OF 


LUNG 


Fic. 1 (Left). Diffuse pulmonary infiltration 
Fic. 2 (Right). Partial clearing 


sodium 140 mEq./l, the 

Sputum culture showed pneumo- 
sterile. The sputum 
contained no eosinophils A roentgenogram of the 
revealed bilateral diffuse fine nodulation 
rather symmetrically involving chiefly the middle 
thirds. Comparison of the admission film with that 
of June 14, 1954, showed no change. A skeletal 
survey revealed only an old healed fracture of 
the left femur. The patient treated with 
penicillin and on the fourth hospital day became 
ifebrile and the pulmonary symptoms subsided 
Results of pulmonary function done on 
July 14, 1955, were as follows: 


1045 mEq l, the 


sium 4.0 mEq./l 
Blood cultures 


potas- 


were 


coce! 


chest 


was 


studies 


Predicted Observed 


Vital capacity 5 3,931 

1,516 

Total capacity 5,447 

Ratio RV/TC 27% 

Maximal breathing ca- 140 1/min 147 1/min 
pacity 


tesidual volume 


Arterial oxygen saturation was 96 per cent when 
inspiring 21 per cent oxygen and dropped to 91 
per cent when the patient inspired 14 per cent 
oxygen. This drop is within normal limits. These 
studies further revealed that the admix- 
ture was 6 per cent of cardiac output and that the 
oxygen diffusing capacity was 27, both of which 
ire normal values. A_ rest-and-exercise study 
showed rather marked hyperventilation with exer- 
no significant drop in arterial oxygen 
after one minute of 

In view of the minimal decrease in pulmonary 
function, consisting essentially of a slight reduc- 
was believed that there 
treatment. The patient 
months, ind his 


venous 


cise, but 


saturation standard exercise 


tion in vital capacity, it 
was no indication for any 
followed at 


was intervals of SIX 


chest films showed further clearing. He was re- 
admitted to the hospital on June 25, 1957, because 
of dyspnea and headaches. Physical examination 
and clinical laboratory studies were not remark- 
able. A skeletal survey again revealed no osseous 
involvement. Repeat pulmonary function studies 
disclosed improvement of the vital capacity, which 
was 4,592 cc. as against the figure of 3,931 cc. found 
in July, 1955. The rest of the pulmonary function 
studies showed no change. Since the patient had 
a history of anxiety reaction, it was thought that 
his complaints were due to that condition. Symp- 
toms subsided, and he was discharged on July 24, 
1957 

The patient had three more 
dyspnea, headache, and gastrointestinal 
plaints. The gastrointestinal series was found nega- 


admissions for 
com- 


tive. His symptoms were again attributed to anx- 
iety. At his July 6, 
1960, his chest films showed no change from that 
of June 25, 1957 (see figure 2), 


most recent observation on 
and measurements 
of maximal breathing capacity and vital capacity 
were within normal limits 


Discussion 
Review of the Literature 


In 1929, Finzi (1) described “a myeloma with 
a preponderance of eosinophilic cells” in a fif- 
teen-year-old boy. It was not until 1940 that 
Lichtenstein and Jaffe (2) applied the term 
“eosinophilic granuloma” to the bone lesion of a 
four-year-old child. Histologically, the lesions 


were characterized by sheetlike collections of 


histiocytes and eosinophilic polymorphonuclear 


cells 
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A few giant cells. Much brown pigment was present in this area 
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EOSINOPHILIC GRANULOMA OF LUNG 


Fic. 6. Low-power microphotograph of a nodule with central cavity. Note the thickening 
of the septa at the periphery of the lesion, while further away the alveoli are essentially nor- 
mal with slight emphysematous distention 


The vessel wall is infiltrated by eosinophils 
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LAIOS 
did not clas- 
and Green and 
Hand- 
and Letterer-Siwe dis- 
this 


ind Jaffe 
the granuloma, Farber (3) 
(4) 
Schiiller-Christian disease 
Mallory (5) 
concept 


Although Lichtenstein 
Sily 
variant ol 


Farber considered it a 


ease agreed with Farber in 


Currens and Popp (6), in 1943, first reported 


i se ol eosinophilic granuloma of bone in 
which some form of pulmonary involvement was 
recognized, but the later paper of Engelbreth- 
fully 


ind now ranks as 


Holm, Teilum, and Christensen (7) more 
deseribes this combined entity 
i classic in this field 

all of the 


known facts and concluded that all of these syn- 


Lichtenstein (8), in 1953, reviewed 


dromes are expressions of the same disease. He 


introduced a new term, “histiocytosis X” for 


eosinophilic granuloma in a localized form and 


used the name of Hand-Schiiller-Christian dis- 


disseminated form and 


for the 


ease for the chronic 


Letterer-Siwe disease or subacute 


disseminated form. He also speculated that, al 


though eosinophilic granuloma may be mani- 


skeletal areas, 


histioc 


fested in such lesions may have 


their counterparts in extraskeletal 
tissues, becoming apparent only months or years 
later 

rhe first two cases of eosinophilic granuloma 
with demonstrable pulmonary involvement only, 
proved by lung biopsy, were reported by I iTl- 
Lackey in 1951 (9). The 
stated that the lesions 


like eosinophilic granuloma of the bone, 


nacci, Jeffrey, and 


writers, in conclusion, 
were 
the monsymptomatic form of a systemic xan 
thom itous disorde r 

Many 


granuloma of the 


papers followed describing eosinophilic 


lung in association with extra 


pulmonary lesions, but histologic confirmation 


e pulmonary pathology in association with 


osseous lesions was Gar- 


first reported by May, 
(10). 


finkle, and Dugan 


English literature, it ha 


ving the 


been to find forty-six ¢ eosino 


gr inuloma ot the lung proved by biops) 
In thirty-six (9, 11, 14-17, 20, 22 


those 


uses, including the 


one reported in this 


r, the lesion was limited to the lungs. Five 


2. 19) issociated with bone lesions 


(10, 13 had 


One p 


were 


tients 16 7) diabetes 
itient (2 


i tung biopsi« s leading 
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the lesions 


which are diffusely 


Grossly, nodules 
the lung 


parenchyma as well as subpleurally. They vary 


consist of firm 


scattered within 
from 5 to 2 cm. and are usually 
The 


encapsulation. There is no special relation to the 


in size 
bilateral 


mm 


margins are indistinct, without 


bronchi. On section the nodules are dark gray 
or tan, and no caseation is present. The pleura 
ove rlying a nodule may be puckered or dome- 
shaped. Blebs or cysts on the surface of the lung 
are frequently described, and pneumothorax is 
fairly Adhesions, if 
present, are usually fine and not extensive. Hilar 
lymph nodes may be enlarged 


common complication 


Microscopically, the histologic picture is on 
of granulomatous infiltration of alveolar septa 
and bronchiolar walls. The distinctive cell is the 
histiocyte, described as a moderately large pale 
cell a centrally placed vesicular nucleus 
Cell outlines are usually distinct but sometimes 
formed, 


with 
4 syneytium is ind occasionally there 
re giant cells. Various amounts of brown pig- 
ment may be present. Foam cells have also been 
The 
presence of eosinophils lenas additional support 
to the diagnosis, and 
described in 


described, but these usually are absent 
almost in- 
Occa- 


have 
the 
sional neutrophils, lymphocytes, or plasma cells 


these 


variably been lesions. 
may also be seen. 
infil- 


trated by histiocytes and eosinophils, and such 


The walls of arterioles are frequently 
changes as intimal proliferation, fibrinoid de- 
generation, or fragmentation of the elastica may 
be present. Similar loss of elastic fibers is dem- 
onstrated in the alveolar septa and bronchioles 
the 


consist of an 


(figure 8). The tissue reaction, in “early” 


proliferative phase, appears to 


ibundance of reticulin fibers. Later there is the 
formation of collagen and dense fibrous tissue 
Noncaseous central necrosis occurs in some of the 


lesions ind bronchial communications can_ be 
demonstrated 

Although the cause of pulmonary eosinophilic 
the 


bacteri al, mycotic 


granuloma remains unknown, following 


causes have been considered 
ind viral infection, helminthic infestation, Hodg- 
kin’s disease, berylliosis, sarcoidosis, and hyper- 
sensitivity. The patients thus far reported are 
the 


appe irs to be no 


males, usually in third or 


There 


predominantly 


fourth decades 


geo- 


graphical predilection 


Cough. productive or 


The onset is insidious | 


commonest complaint 


(0, 

— 
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8. Involvement of the bronchiolar walls. 


loss, 


Weight 


and hemoptysis have been noted. Spontaneous 


dyspnea, fatigue, fever, malaise, 


pneumothorax, single or recurrent, due to rup- 
ture of subpleural blebs is not infrequent. Mani- 
festations of diabetes insipidus also have been 
reported. Occasionally the patients are asymp- 


tomatic. Except in cases of pneumothorax, the 
Rou- 
tine laboratory findings, with the exception of a 


physical examination is noncontributory 


usually elevated leukocyte count and sedimenta- 


tion rate, are normal. Mild peripheral eosino- 
philia is sometimes encountered, as well as posi- 
tive coccidioidin and histoplasmin skin tests. 
Cultures of sputum for bacteria, when such 
were done, have been noncontributory 

In the patient of this report several sets of 
pulmonary function studies were done over a 


These 


ues within normal limits, 


revealed val- 


slightly 


seven-year period studies 
except for a 
decreased vital capacity in the second study 
done on July 14, 1955. 

Studies of pulmonary function have been 
made in a number of the cases reported in the 
literature. Studies which could be considered 
udequate are available, however, in only 9 of 
these eases (25, 31). Most of the patients’ stud- 
reduction in the vital 
Maximal breath- 
been normal, but was 
Residual 


volume was elevated in six, but no abnormality 


ies have shown some 


capacity and total capacity 
has usually 
three 


ing capacity 


definitely reduced in patients 


yf alveolar mixing was detected in these by the 


method of nitrogen washout. Carbon dioxide 
retention was not found. Oxygen saturation was 
usually normal, but one patient showed un- 
saturation at rest and another, following exer- 
cise. In the few patients listed as having cor pul- 
monale, it seems probable that most of the 
above abnormalities would have been found if 
adequate studies had been performed. There is 
some suggestion that the more severe disturb- 
ances have been noted in patients whose dis- 
ease was of longer duration, but this is by no 
The disease in a 


means a regular observation 


majority of patients followed for a period of 
years has pursued a benign course 
toentgenographically several patterns have 
been described. In typical cases, two phases are 
seen in the evolution of the disease. In the early 
bilateral nodular 
which, with regression of 


placed by linear shadows. When emphysematous 


stages there are processes 


the disease, are re- 


changes supervene, the diaphragms may become 
flattened. Cystic changes may be noted, giving 


the appearance of “honeycomb lung.” Pneumo- 


thorax is not uncommon. Atypical cases also 
have been reported. Nadeau and associates (31) 
described a case which simulated metastatic 
carcinoma. The same writers also reported one 
case in which the initial densities were confined 
to the right lower lung, and after two months 
typical occurred. Other 


writers have reported atypical cases (20, 23) 


bilateral involvement 


Nothing in the clinical or roentgenographic 
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yeture differentiates this disease 


specifically 
1 large variety of pulmonary conditions 
For 
the present time a lung biopsy is necessary 
this 


Irom 


vhich simulate it definitive diagnosis at 


In the treatment of condition, antimi- 


drugs, corticosteroids, and radiation 


have been used, with inconsistent r 


crobial 
therapy 


sults. Patients who have received no specific 


therapy have also shown improvement, but no 


patients, under any regimen, have shown com- 


roentgenographic clearing. Irradiation 


the 


conside red to be contraindicated because of 
possibility of intensifying the fibrosis which may 


il end result of the disease (25, 
SUMMARY 


Che 


pulmonary eosinophilic granuloma, followed for 


pre sent report describes 1 pa 


seven years, in whom spontaneous partial re- 


mission occurred. Pulmonary function studies 


it various stages of the disease are included 
SUMARIO 
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Describese en esta comunicacion a ur 
de granuloma eosinéfilo pulmonar, mantenido 
en el cual sobrevino remi 


s10n parcial espontane 1. Se incl 


observacion siete afios, 


uven estudios de 


la funcién pulmonar en varios perfodos de la doler 
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of bronchial mucus; 
active atmospheric pollutants; 
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abnormally prolonged retention of various inert and/or chemically 
w congenital defect or abiotrophy of one or 
injury from violent coughing. The widely vary- 


ing clinical manifestations of this group of diseases seem best explained by postulating in- 


dividual differences in the influence of these various factors of irritation, infection, trauma, 


and tissue defects. 


The following summaries of papers were prepared by the participants themselves and fol- 


low in the order of their presentation at the conference 
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There is no doubt that prevailing levels of urban 
Many of the 
diversified effects of air pollution on man’s envi- 
that 


air pollution constitute a problem 


ronment are so visibly obvious no one seri- 
ously questions that the problem exists. But when 
we begin to ask whether prevailing levels of urban 
air pollution present a health problem, the reasons 
why we suspect that they do are much less readily 
demonstrable. 


There 


sociation 


is abundant evidence pointing to an as- 


between certain illnesses and causes of 


death and urban levels of pollution. What is more, 
experimental methods have shown that pollutants 
ean affect physiologic variations from the homeo- 


static state, often le ading to pathologic changes 
and occasionally 
That there 


tion between disease and air pollution is not really 


resulting in death 


may indeed be a significant associa- 
a new belief among physicians. Back in the 1930's, 
Dr. Haven Public Health 
Administration at Columbia University, presented 
data the the 


death rates for rheumatic carditis and the amounts 


Emerson, Professor of 
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according to latitude and smokiness 
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that “dark, smoky, 
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When 


ventila- 
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is dirty or and 


tion are discouraged, light is reduced, plant life is 
damaged, spirits are depressed, and vitality is low- 
ered.” 

late date, 


It is now, however, at this relatively 


that we beginning to consider air pollution as 
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4 hazard to be precisely because its 
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potential effects on health. Ai pollution was not 
which were 


“Era 


For the most part, 


among those environmental hazards 
attacked in the nineteenth century when the 
Awakening” began 


nineteenth century efforts to abate 


of Sanitary 
ail pollution, 
as well as efforts in the first half of the twentieth 
century, gained public support because of the ex- 
treme soiling and nuisance caused by the problem 
There 


why the public has waited until now to demand 


are good reasons, as we look back, to explain 


that air pollution problems be considered for abate- 
ment in the light of knowledge about health effects 
that 


toward a 


On the surface it appears strang the evi- 


dence we already have pointing very 
probable association between community air pol- 
lution and certain diseases has not provoked the 
modern public health administrator to immediate 
After all, a century ago mankind realized 
vig- 
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environment, despite meager evidence 
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fulfilled Koch’s postulates 
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the specific cause of a specific malady, especially 
affects 
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in the area of environmental health as it 


disease or a combination of them 
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risk, 


ind other factors all properly added and subtracted 


mining that time, cost convenience, } leasure, 


ndicate that in my opinion I should drive. I mar- 
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before I act 


facts at hand and draw my conclusions 
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But 
peo le in other se gments of society 
It 
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to de ve lop seven thousand new produc ts € ach year, 
there is money enough in the richest nation in the 
If there 
is money enough for motivational research to find 


world to control their by-product wastes 
out why people buy a product, there is money 
enough to make sure they are not injured by its ex- 
istence.” 

We have come a long way since Emerson wrote 
“Tt is the tragedy of today that man is so indifferent 
to the life of babe 
born with premonitory protection, deal wisely and 
gently and childhood, 
the product of a reasonably healthy 
blind changes of 
which wear 


man. Yes, we surround the un- 
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and 


decline in rates 


ted States. C1 death rat hronic 


is, asthma, pulmonary emphysema 
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England 
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onchitis is the third leading cause of death 


e situation in where 


then our interest in what 
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for pulmonary 


e striking reversal of the ig-term 
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This is shown by comparison of the 
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This increase iken place uniformly 


Preliminary mortality tabulations for show 


a continuing increase in emphysema rates (2) 


From analysis of vital statistics data, it has been 
determined that deaths from emphysema are not 
distributed uniformly throughout the United States, 


but are about as high in urban as in rural 


National Office 
of Vital Statistics we have prepared maps showing 


twice 


areas. From data provided by the 
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the geographic distributicn of emphysema deaths 
in the United States for 1950 and 1957. It is pro- 
vocative indeed that in both years there was an 
overwhelming preponderance of deaths in the west- 
ern one-third of the country with a striking in- 
(both relative and absolute) during that 
seven-year period. How can this be explained? Is 


Crease 


this geographic distribution due to mobility, ie. 
a shift westward of emphysematous persons to more 
beneficial climates? This could result in increased 
orientation of physicians in such areas to the pres- 
ence of the emphyse matous condition and acce pt- 
ance of use of the term “emphysema” as a cause of 
death 
death 
nomenon 
Or does 


Has this orientation and acceptability for 
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its importance as a ¢ ontributory cause 
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causes of death for 1955 from data obtained 
National Office of Vital 
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of California conducted a study 


from the Statistics in 


the contributory cause of death more than twice as 


frequently as it was listed as the underlying cause 
3). ¢ 


importance of the 
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authors (E. L.) 
ictively in a pilot study conducted by 
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This mortality 


State Department of 
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determination of the 
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HaAacen-Smit 


A.J 


und in 
iting 


been most eflective 


tox effects is occurred in 


Valk 
Ange le s. 


Mass 
the Meuse 


clouds over 


and especially eye-irrit 


Los have 


attention of the public and the 


the 


in drawing the 


medical quality of the air we 
athe 


Chemical analysis of city au 


protession to 
shows the presence 


number of components other than nitro- 


ind noble 


of a large 
gen, oxvgen, water, carbon dioxide, gases 
The 


highly 


minor onents 18 
ind is usually m the 


Notwithstanding the 


concentration of these comy 


variable range of one 


part per roillion or less ir oc- 


in nave 
be- 
nimals. The 


the 


currence in such low concentrations, they 


a profound effect, acute or long-range, on the 


havior of organisms, plants as well as 


nature of these minor components varies with 


activities of the community, and a know! 


ledge of the 
approximation ol the com- 


Direct 


gives a first 


the 


air finds many of 


emissions 


position of polluted au nalvsis of the 


these substances present but, in 


making up a balance of the amounts emitted and 
actually found in the 
Not only 
emissions disappeared, but 
lor 


found 


ir, we often find a large 


those 


discrepancy have consider 


ible quantities 


of the whole senes of 


new compounds are detected which no direct 


source of emission can be 

The 
furnished by the conditions prevailing during Los 

In this area nearly 
mainly of pe 
daily 
finds only a 


example of this phenomenon is 


classica 


Angeles’ type of air pollution 


2000 t troleum 


ms of hydro irbons, 


origin, are emitted to the atmosphere Spec- 


rographic analysis of Los Angeles au 
emitted material, while the 


irt of the originally 


rest is present in oxidized form as organi 
dehydes ind ketones 


ire formed, such 


acids, 
In this process new pollut- 
is ozone, which 1s present in 
concentrations as 


The total 


days is caleu- 


Angeles atmosphere in 


0.6 parts per 


he Los 


heh as million tonnage 


present in the basin during smoggy 
lated 
Actually 


sources at ground leve l, and the 


to be of the order of several hundred tons 


there are no significant ozone 


presence Of an in- 

diffusion of 
We know 
a photochemical oxida- 


the 


nitrogen 


version layer effectively prevents 


ozone from the upper atmospher« now 


that ozone is formed in 


tion hydrocarbons in presence of 
oxide Ss of nitrogen The 


of sulfur, mainly 


process of 
oxides ol is well 


is those rele used is nitri oxide 


From the Department of Biochemistry, Califor- 


nia Institute of Technology, Pasadena, California 
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ind sulfur dioxide, are also subject to atmospheri 


influences These are thereby converted to higher 


oxidation stages and through subsequent reactions 
ilkaline 
sulfates 

The st 


position of the polluted atmosphere is continuously 
should 


with material are found as nitrates and 


investigations have shown that the com- 


regard the atmosphere 
svstem which gradually 


which, with sunlight 


changing, and we 
is a dynamic 
the 


ind oxygen 


approaches 


state of greatest stability, 


ibundantly present, would be carbon 


nitrates, and sulfates 


the 


dioxide, water, 


concentrations of one 


so-called 


Unfortunately, at low 


part million and less, even fast re- 


actions may take considerable time for completion 
The 


through many 


per 


final products pass 
und the 


reactions leading to these 
Angeles 


intermediates Los 


population is painfully aware of being caught in 


issimilation of the new 
gas 
analysis, have 


itmosphe ri 
Modern 


ind 


this process ol 


constituents methods of analysis, 


chromatogr iphy spectroscopi 


given us the tools to unravel a substantial part of 


this mixture. In this way many substances have 


been discovered to be present in the air which 


iwait testing of their physiologic or toxic effects on 
the 


useful 


inimals and men. Testing of large number of 


identified necessary 


molecular und 


species 


as it 18, MAV not give a true picture ol conditions 


wctually prevailing in our atmosphere 
In the 
Angeles 


mediates are 


series of reactions leading to the Los 


type of smog, many short-lived inter- 


formed. In addition, primary gaseous 
volatile re- 


The Sse 


emitted 


pollutants are transformed into less 


wethion produc ts forming me rosols aerosols 


together with those originally as smokes 
and fumes pose difficult problems in analysis and 
especially in the evaluation of physiologic and toxic 
effects of the combined gaseous and particulate 
matter 

\ typ. il case of the gradual change in com posi- 
tion and toxic effect of air pollution clouds has been 
noticed on plants subjected to the oxidant type or 
the Los Angeles type of smog. In such atmospheres 
the plant pathologist recognizes two types of dam- 
age, one caused by products of the oxidation of 
organics and the other by ozone, a by-product of 
this oxidation 

Through a difference in oxidation rate of the hy- 
drocarbons and differences in stability of the plant- 
damaging factors, we find oxidant damage limited 
the ozone 


at greater distance 


to the ne ighborhood of source while 


damage ars Such observa- 


tions on variations in plant damage pattern through 


ippe 


differences in reaction rates of pollutants are of 
equal importance in the study of physiologic and 
inimals 


toxic action on 
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PHYSICOCHEMICAL BEHAVIOR OF 
SUBMICRON AEROSOLS’ 


THE 


ALEXANDER GOET? 


multiplicity of 
interactions 


the 


contributes 


results perpetual 
nd 


man 


version processes 


between the surface of our planet lower 


strata ol the itmosphere to which 


it a rapidly increasing rate 
These 
inges 
but 


vidual 


mos- 


result not only in gr 


processes 


the 


ilso im the 


ch of gaseous components of the at 


suspension of solid and liquid 
The 


between minutes 


ma in particulate form duration of their 


suspended state can vary ind pos 


vending entirely upon the physi- 


articles. | 


aibly centuries, ce 
il and chemical nature of the | illout by 


ivity ceases to be a significant removal 


for particles below about 3 micron in dian 


ilso 


serosols 


he 


begins the size range of the 


begins the gradual failure of t 


wzainst particle penetration 


barriers 


piratory svstem 


The 


hqu as 


sembr 


and mass tl 


constitution of such aerosol 


or even temporary 


iugglomerates so small in size 
signifi 


does not affect then ny more 


ever present atmospheric vertical convection would 


riods were 


uir-suspended for indefinite pe 
but 


follows thus 


keep them 


only 


that 


occasional 
It 


matter, 1 


Tor thei 


rain 


suspended s extremely 


Contrary to the fairly well-defined upper 


limit of aerosols, their lower limit is quite v 


for i borderlin« 
r a macromolecuk 


The te 


suriace 


t involves the definition of the 


tween a molecule (« 


ind | irticl rm 


ipl lie 


suffi 


State 


is probably ible when the 


reversibl 


ently permanent 
the 
1 long period comp 
th by 


18 


complex 


interaction witl 


gas molecules for 


nterval between ve collisions 


1 lower Size limit 


ON EMPHYSEMA 


substances of appreciable vapor pressure on thermo- 


Kelvin relation requires a 


of 


dynamic grounds: the 


rapid volatility increase a particle with the de- 


of its diameter, particularly for material of 


small surface te nsion, 
This 


the 


high molecular weight and 


ie. many organic compounds results in a 


decreasing 
10°* « und condensation on particles of 


rapidly stability of very smallest 


SIZES 


r curvature 


The 


common lower size limitation is co- 


most 


nee, whereby at sufficient concentration the 


smallest, most mobile units agglomerate by mutual 


inert particles, thereby 
of 


» larger, more 
decreasing rapidly in 
This process results in a virtually 
for 


be- 


collision int 


number and probability 


further collision 


permanent optimal size and concentration, 


only those which specifically happen to grow 


yond a critical size will gradually precipitate 


Such quasi-stable concentrations result in nature 


urticles per cubic centimeter with a 
Local con- 


in 100 to 1.000 p 


ize range from about 0.2 to 0.7 micron 


in increase this concentration temporarily 


ditions 
hundred times 


il 


determining the 


n to ome 


hemi constitution can also be i major 


stability of the smaller sizes 


is well the lifetime of n entire aerosol par- 


icularly for organic substances—since as particu- 


efficient photo hemical 
of the 


varticl 


thev are subject to 


onversion processes because drastically 


ol constituents 


reased accessibility the | 

raction with light quanta 
Bec il 
o mass, their chemical or spectroscopic iden- 
Fo 


centration of 100 y per cu. m., the particles 
(10°) of the 


such aerosols are insignificant with re- 


quite evasive example, it a (nor- 
con 
but ten-millionth mass 


resent one 


riing gas molecule s ilthough this mi- 
million 


of 


constitutes 


more 


3 micron diameter the volume 


physiologic interest wity of 


act potentially as accumulating 


irti ulates to 


or irritant 


condensable, toxic 
the 


nuclei) for 


traces in atmosphere. Synergistic in- 


such physiologically neutral par- 


expected ll the toxin condensate is 


oosely issociated with their surface so that 


onto the tissue results after the deposi- 


irt le thereupon The ntensification 1s 


due 


concents 


inere of topical ir- 


large use 
The 


is observed when t 


irently to the 
reverse , 


he ol the 


ition 


on, iffinity con- 


substance sufficiently 


Both 
LeBelle, 


he particle 
have been 


Amdur 


ent transfer effects 


inimal tests 


110 
The Vast 
be 
ates 
Here here 
ici: 
statistical molecul mal 
inthy The the suppo 
not urtial re h breat! 
cipitation by air, free of Of definite 
if 
ticulates can be 
of a mol ts transfer 
pending fre 
iw , aN at- 
From the California Institute of Technolog bse , nd 
ed im and as- 
P le California 
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These syne rgistic phe nomena are thus character- 


ized by the following 


1. They depend on the nature of both the 
particle and irritant gas phase 
2. They de pe nd on the mean partici 


that the 
effective per 


smallest sizes are less 
unit iormer 
the smaller total surface, the latte: 
the Kelvin effect (a.a The most effective size 
should vary with the material involved 

only at low 


larger and the 
Mass ; the is due to 


be CAUSE of 


noticeable gas con- 


then 


3. They are 
and 
centration of the 

4. They should be 
temperature and relative 
dependent on the 


centrations, increase with the con- 
aerosol 
dependent 


humidity, id 


largely on 
their 
ot one or 


INncTe ASE decre ise 


both qualities 
experimental data in- 


still searce 


The 


dicate 


currently 
that these 


chemical or catalytic interaction between particle 


relations exist, provided that no 


ind gas originates a new substance of larger o1 


lesser toxicity 
Another effect caused by this associative capacity, 
though restricted to hygroscopic aerosols, is their 


increase in size and mass, caused by the accumula- 
tion of water vapor when introduced into the high 


This 


more 


relative humidity of the respiratory system 


renders the particles less mobile and thus 


and potential mecha- 


makes likely. A 


typical example is a submicron aerosol of propylene 


interceptible, represents a 


nism which their exhalation less 


glycol where the induction into an artificial model 
of a respiratory channel reduces the mobility eight- 
nfold and inere 
upor absorption) 500 to 1,000 fold (Goetz) 


appears indi- 


to t uses the particle mass (by 


In judging the role of aerosols, it 


cated to determine their kinetic (et cetera) proper- 


ties under the conditions prevailing within the 


respiratory system; furthermore, to compare the 


physiologic reaction remaiming after the removal 


of the wmtact aerosol particles with the effe 


ts pre- 


tiling in their presence. This requires a method of 


subtracting the aerosol from the gas phase under 


controlled conditions to assure no interference with 


the status of the particle and its potential con- 


densates 
The separation by the aerosol spectrometer in a 


high contrifugal field out of a nonturbulent con- 


tinuous air stream involves no appreciable shear, 


or change s of te mperature, or pressure. Systematic 


studies of natural and artificial aerosol systems with 


this method during recent years have shown that 


it can render the large variety of such problems 


accessible to evaluation and thereby to a much- 


needed basic understanding 
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THE ORIGINS AND IDENTITIES OF 


IRRITANTS IN POLLUTED 
ATMOSPHERES 


Leste A. CHAMBERS 


Drs. Haagen-Smit and 


indicated some of the 


The 


Goetz 


preceding papers by 
have classes of par- 
ticles which are known to occur in the atmosphere 
and have shown that many of the pollutants exist 
in highly unstable states, implying that their phys- 
iologic effectiveness must vary from time to time 


Thus, we have a partial de scription ol the con- 


tents of the air in which man must live 


It is 


tions ol 


1 logical next step to consider the altera- 


physiologic and biochemical functions 


which may be induced by tissue contact with these 


highly variable substances. At present, it is neces- 


sary to consider exposure of pulmonary surfaces 


r dosages of the pollutants In most 


cases, wi know the kinds of qualit itive responses 
to be expected, but in very few instances have we 
iny knowledge of the concentration-time relation- 
ships necessary to cause a detectable reaction 
Materials brought into contact with respiratory 
grouped 


tissues by the breathing process may be 


into at least eight categories with relation to the 


types of physiologic response they are apable of 


eliciting 


1. Relatively inert particles which are abun- 
dant in most atmospheres and which are gen- 
represented by the nonspecific terms 
“dust,” “fly ash,” “particulate 
cetera, are capable of stimulating a variety of 
reflex neural mechanisms such as coughing and 
sneezing and, when present under appropriate 
conditions and in sufficient quantity, seem 
able to elicit benign isolation processes such 
as fibrotic encapsulation 

2. From the 
species already identified as pollutants of the 
able 


proc- 


erally 
matter,” et 


enormous variety of chemical 
air, some and perhaps a great many are 
to affect specific cellular biochemical 
resulting in the suppression of normal 
expulsive This been demon- 
strated in relation to ciliary activity of epithe- 
lial cells. These and other interferences with 
normal metabolic functions can be supposed to 
act variously to promote hypo- or hypersecre- 
tion, cellular necrosis, and other abnormal re- 
sponses, including neoplastic growth 

3. Strong acids, alkalis, certain metallic com- 
pounds, and other substances, are known to be 
capable of causing localized direct structural 
changes of a nonspecific character. In other 


esses, 


responses has 


words, they are corrosive 


*From the Allan Hancock Foundation, Univer- 
sity of Southern California, Los Angeles, California 
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4. Allergenic substances, in addition to pol- produce effects directly on pulmonary structures 
lens and related materials of natural origin e cumulative iwcute poisons of groups 7 and 
must be assumed to be present in the atmos- re probably of little direct significance in the 


‘ of subs ces 
phere. The extent of occurrence of substance yy of abnormalities of the respiratory system 


mtaining potentiall llergen hemical transportation of air-borne sub- 
groups requires much fuller examination. In 
stances to susceptible are is influenced by the 
study of +ha-amino nitrogen distribution i 
size of the particle and other physical properties 
atmosphere of American cities, it was found . pro} 
such as etris char d hvgroscopicit 
surprisingly high concentration of this is electrical charge and hyg opicity, and 
present. much higher the respiratory morphology and breathing hab- 
s of individuals 
urthermore re highest concentrat ~ Available analvses of polluted itmospheres ure 
yund to be present in heavily industr ery limited. Information on reaction processes 
polit reas rather tha 
opol reas ratl in ited with contaminated a uis to the con- 
ou inte sti to 
would ntere ng nm that representatives of all ¢ categories 
lieeomfort associated witt 
of physiologic affectors are inhaled by inhabitants 
illergens 
, f most cities. The present lack of information on 
east some 
the atmosp! ive dosages makes impossible to 
ve. Generally. it t] I conclusions as to the significa of amounts 
ve dosage , u lv being inhaled 


erms of volume of air ‘ combined dosage f veness imeurred 


tivity is not uniformly y ontact with two or more pollutants, admin- 


istered simultaneously or mm some time sequence, 


of matter, : man s at present a vaguely conceived area of probable 
sintegrations 


While the probability 


t puimonary suriace 


mportance, Gradually, the notion is growing that 
pathologi responses can he understood 
: mly in terms of multiple and cumulative insults 

innot help specula ng 
diation administered 1 Che origins of many species of pollutants can be 
the retentior u termined; but, in many other cases, the circum- 
time. Unquest t ‘ giving rise to their formation in the at- 


nv significant 
of radiation locally uld mosphere are complex and very poorly defined 


toleration limit. Whether or not Even when identified at a point in time and space 
vent of this character would b the duration of their existence is so dependent on 
induce extensive | olog components of the pollutional complex 
rently is unknown. Certainly 
rently 1 10 - that the concentrations actually able to reach bi- 
ussumed that any considerable 
ologic receptors are indeterminate without reason- 
radiation mjunes im ises 
ible knowledge of the entire system 


mutative responses presumed 


tion of malignancy The relationship of air pollution to emphysema 

in anv inhabited area is largely speculative in terms of direct evidence 

ithogenic microorganisms but logical attractiveness of air-borne irritants as 

isease processes caused by them are pre- factors in the pathogenic process suggests the need 
imably not within the scope of : for examination of the hypothesis 


onterence 


phe atmosphere may cont ; CONSIDERATIONS OF PARTICLE PHYSICS 
merge lead and be t IN CAUSATION OF PNEUMOCONIOSES” 
no fect pon pu 
re ind may Tueopore F. Hatcu 


hie or svstemic porsons 


hand, it is well known that The physical properties of dust particles are of 
erials su is hydrogen primary concern in the full delineation of etiolo- 


ind carbon monoxide are representati gies of dust diseases, beginning with consideration 
ompounds which do not accumula 


of the source mate rial and dust-producing process 
have ny rect influence or 
continuing with an understanding of the be- 
but may organ-sper 
of dust in the atmosphere and extending 
poisons, One iv illustrate 
lassification bv references e respiratory system. Even after deposi- 
sode involvi hvdrogen sulfide the dust in the lungs, physical properties 


Mexico, « ipphcation o 
~~ ppl From the Department of Industrial Health 


Engineering, Graduate School of Public Health, 


nid n gas « 


University of Pittsburgh, Pittsburgh, Pennsylvania 


radioactivity 
However, the radio: 
rete irticles. | 
housands of d 
heen rotated 
tively small, one 
tl 
) i few 
DIN the imo 
bys vell | 

olate 
ni 
en 

SSCS 
mav 

i t 
he i m 
probahilit 

‘ 
be either organ-spec/ 

some ther mat 
ado 
nar 
Of these eim@ht Lasse f mate ils e first 
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kind 
The 
in fact, 


continue to play a role in determining the 


and magnitude of dust disease which results 
physical properties have so much influence 
that, for the same kind (chemical) of material and 


for equal conditions of exposure 1n other respects 


differences with respect to one or another physical 


characteristic or property can cause wide variation 
ranging all the 


to literal freedom from 


way trom serious 
hazard. A 


which physical 


n conseq ue nee, 
risk of 


full understanding of the 


disease 
ways in 
properties of dust modify etiologies and relative 
risks, therefore. is essential to the roper use of 


“occupational history” as an aid in diagnosing par- 


ticular cases of suspected dust disease 


Characteristics of source material and of d ist- 
The dust produced from pul- 


rocks 
makeup 


producing process 


verizing complex frequently differs in its 


mineralogic from the parent material, 
owing to unequal degrees of shattering of different 
Thus, the free 


dust 


components in the rock silica con- 


tent, for example, of air-borne may be 
different from that of the 


within the 


quite 
original rock and, even 


dust, the percentage ol Sif ) can vary 


The 


VE locitie 


greatly with particle size air-borne dust set- 


tles under gravity at proportional to 


size and, in consequence, the mineralogic composi- 


tion of the dust can vary with time or with dis- 


tance from source 
Particle size of dusts varies with method of dust 
production and, of greater interest, the degree of 
agglomeration of particles varies widely from one 
process to another T hese diffe rences in Siz char- 
acteristics, together with differences in mineralogic 


remark- 


able changes in risk of dust exposures quite unre- 


composition with size, can result in some 


lated to the nature of the original material from 
which the dust was produced, thus complicating 
the essential etiologic relationships between dust 
exposure and health risk 
Behavior of dust in the 


Physical properties of the dust continue to operate 


respiratory system 


as the dust is inhaled into the system 


The 


dust-collecting system, the 


respiratory 


airways and pulmonary erate is 


spaces 
operating characteris- 
other dust 
Par- 


ticles of different sizes have different probabilities 


tics of which are determined, as in any 


collector, by physicodynamic considerations 


of penetrating to, and being deposited at, sites of 


various depths within the respiratory system and, 


for a given size, the probabilities vary with the 


breathing volume and frequency distribution of 


new air in the lungs, et cetera. For typical mineral 


dusts and normal respiration, there is maximal 


deposition in the pulmonary spaces of 1 to 2 y 


particles, of the order of 50 to 60 per cent. Larger 


parti les are trapped along the upper respiratory 


down to 
to the 


tract, and particles smaller than 1 to 2 » 


about 05 »), although they may penetrat« 


pulmonary spaces, are not caught, owing to low 


settling velocities and insufficient time of stay of 


air in the lungs. The percentage deposition in the 


pulmonary spaces is limited, too, by the fraction 


of each tidal volume which reaches the lungs. Be- 


low 05 yp, particles have negligible settling veloci- 


ties, but their Brownian motion becomes increas- 


particle Ss are 


Thus, as size 


ingly active, and such submicroscopi 


deposited by the diffusion process 
decreases below 05 ft, lung deposition increases 
as for 1 to 


fixed by the 


and, below 0.05 pi, it becomes as high 


2 » particles, the limit again being 
fraction of tidal air which reaches the lung depths 
there is greater! 
ilveoli than for 
likely 
deposited along the respiratory bronchioles and 
The 


only to the 


For these ultrafine particles, too 


probability for deposition in the 


the 1 to 2 » particles, which are more to be 


alveolar ducts reason is that the coarser par- 


ticles penetrate depth ol active me- 


chanical ventilation whereas the submicroscopic 


like gas molecules, may diffuse out of 


particles, 
air replacement into the rela- 


These 


tential sites of deposition (alveoli vs 


the zone of active 


tively static alveolar gas differences in po- 
vestibular 
in have 


channels of the pulmonary lobules) great 


significance in respect to potential physiologic and 
p ithologic effects 


Fate 


the ciliated surfaces of the 


Dust 


normal upper 


of dust in the lung deposited along 


respira- 
tory tract is rather quickly removed—within a 
Depending on chemical 


local 


effects after 


matter of hours, at most 


makeup, these coarser particles can produce 


irritation or they might produce toxi 
being swallowed, but they do not cause deep-lung 
Particles deposited in the lungs may also 
of the 


damage 


be removed by way uppel 
rate. The 


conveved to the 


resplit itoryv esca- 
mechanism 
ciliated 
Pha- 


there is 


lator, but at a much slower 


whereby particles are 


channels for removal is not well understood 


gocytosis plays an important part and 


good evidence that the removal rate goes down 


with size and varies, as well, with the physico- 


chemical nature of the particles. Contrary to ear- 


lier views, the current idea is that phagocytosis 


ucts altogether as a protective mechanism and that 


movement from the alveoli into lung tissue occurs 
without engulfment of 


particles by phago- 


varied in ani- 


prior 


cytes. Rates of lung clearance have 


mal studies from half-life values of a few days to 


many months. In silicotic lungs, only a minute 


fraction of residual dust is found, compared with 


the estimated quantity taken in over the vears of 


exposure This suggests that the ultimate disease 


is associated with only a small and, presumably, 


highly selected fraction of the dust originally in- 
haled. 


It is clear 


many 


from this brief review that there are 


complicating physical factors which enter 
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the etiology of dust diseases, all of which can response to the introduction of free radicals by 
ive significant influences on the relationships be- undergoing polymerization or crosslinking, both 
ween level of dust exposure and magnitude of types of behavior resulting from the donation or 
e dose of dust to the critical site within ucceptance of one electron to or from the initiat- 
the respiratory system. The relationships may be ing radical. The first type of chemical reaction is 
relatively simple in the case of “classical” silicosis, exemplified by the oxidation-reduction dyestuffs 
but, unquestionably, they become increasingly indicators) or by the stable free radical, a,a-di- 
omplicated as we look at the nonspecific pneumo- _pheny!l-s-picryl hydrazyl (DPPH) (3). The sec- 
onioses and consider the possible role of dust ex ond scheme (4) has been used by radiobiologists 
posures in the development of “chronic pulmonary for radical counting in solution and may be useful 
insufhimency for free radicals in the gas phase us well (5) 


\ more ge neral approach to the study of free 


ON THE OCCURRENCE OF radicals is the use of electron paramagnetic reso- 
FREE RADICALS IN AIR nance (e.p.r.) (6, 7) which is a purely physical 
POLLUTANTS phenomenon depending upon the free radical hav- 

ing an odd, magnetically uncompensated electron 

M. 8. Bots It had been reported previously (2) that cigarette 


smoke condensed out at liquid nitrogen tempera- 


It has been predicted that the chemical and pho- = 
ure showed the presence of free radicals by e.p.r., 


und that the rate at which the free radical concen- 


whemical reactions of volatile wastes and pri- 
itmospheric pollutants may involve 
life. ‘ation fell as the sample was thawed suggested 
low molecular weisht. uenarematic. that there were “stable” and “non-stable” classes 
ils is ordinarily extremely short, although re- ° {ree radical prevent 
om tn We have performed preliminary experiments in 
machenions of ahich man which cigarette smoke was bubbled through a tall 
aff thane ta man column of DPPH in a standardized, cyclic pattern, 
question vemainn an to ind the resulting decolorization was taken as a 
usure of the free radical concentration in the 


smoke. The DPPH decolorization was studied as 


i function of ke ngth of the cigarette ind was ob- 


radicals e atmosphere may undergo fu 
reactions to achieve a similar stabilization 


urt from these considerations, there has been : 

neauletion that fren tadicals served over a period of time after exposure. It was 
1is being presumably based noted that a certain degree of decolorization oc- 
urred immediately upon exposure to the smoke, 


ind that bleaching of the DPPH continued by as 


il reactivity 


en incriminated in carcinogene- 2 
much as another order of magnitude over the en- 
ts of ionizing radiation, and — : 

suing tw tv- ur urs es hs vat S § 
wine We will net concema om ing enty-four hou These observations are 
‘ ; onsistent with the view that perhaps one-tenth to 
he arguments pro and 
one-third ¢ t ( s t y re- 
is or the details of hird of the radicals detected were highly 
ameues e alkyl and low molecular weight species 
‘ whereas the remainder were less reactive species 
hey may 

ind probably included the aromatic hydrocarbon 


cessary oO Ff presence 


ironmental situation. Thus, if free ra , jracicas 
ollution are to be invoked in the eti of Although the DPPH method is widely used for 
pulmonary sane they mi radical counting, the interpretation of results is 
without ambiguity, and the pr. technique is 
far the more direct. For this purpose, particu- 
itmospheric pollutants collected on a glass 
efinition. a mat by the Los Angeles County Air Pollu- 


on Control District were examined. This material 
in odd num 


ode off showed an asymmetric signal with a g-value 
ematon! of about 2.1 and a line width of approximately 500 
= emidnti gauss. When the sample was put into aqueous sus- 
ension and then redried, the original broad line 
iboratory, Stanford | was essentially unchanged and a new, narrow line 
, Stanford, C rm was present with a g-value of 2.0033. Estimates of 
orted by rant he number of unpaired electrons in this material 

yy using the electron spin resonance 


est line width 


ally thev have | 
in the biolog 
pecting this hvpo 
ythetical mechar 
stulated etiolog 
ne n a 
two general 
the Biophys 
ersity School of Med 
\ 
These tudies 
the National I ‘ 
Health Service (A-2304 <1.) absorption intensity, the 
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DPPH method These results were 
10”, 20 10", and 5 10”, the 


units being unpaired electrons per gram. The sam- 


and by the 
respectively 20 


ple was repeatedly examined over a period of about 


two months after collection with no apparent loss 
of activity 

For purpose of comparison, smokes from burn- 
ing cigarettes and from paper were collected on 
filters. Examination then revealed e.pr 
signals with g-values of 2.0031 and 2.0027 and line 
The 


gene rali- 


cotton 


widths of 8 and 45 gauss, respectively very 


preliminary observations do not permit 


zation. It does seem certain, however, that para- 


magnetic materials are indeed present in particu- 
and their 


late atmospheric pollutants, from 


g-values it seems probable that at least a part of 


this signal is due to stabilized free radicals. It is 


significant that this apparent free radical activity 
ippears stable in air for extended periods, yet re- 
aqueous system, this 


wtive when placed in an 


combination being especially meaningful in the 
context of this conference 
results, 


The next step must be to extend thes 


to attempt the identification of the species in- 
volved, and to account for the curious combina- 
tion of apparent stability and potential reactivity 


It would appear that many direct molecular bio- 
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logic observations are feasible which would illumi- 
nate the etiologic problem, in addition to surveys 
of free radicals in air pollutants in connection with 
the epidemiology of chronic pulmonary disease 
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SESSION II. THE PATHOLOGIC EFFECTS OF THE 
AIR POLLUTANTS ON LUNG TISSUES 


Mode 


THE INTRAPULMONARY MOVEMENT 
OF AEROSOLS” 


Norton NELSON 


In the course of studies on the physiologic 


handling of aerosols in the system 
ALTSHULER, B., et al., AMA Arch Industr Health, 
1957 
particles 


PASSIVITY 


respiratory 


15, 293) it became apparent that submicron 
striking stability and 
This 
behavior plays a significant part in the movement 
lung 


It was pre- 


exhibited rather 


within the respiratory air spaces 
of particulates within the air spaces of the 
ind the pattern of their deposition 

dicted Findeisen 
consequence of the decreasing influence of gravity 


many years ago by that, as a 


ind inertial forces with decreasing particle size 
ind the simultaneously increasing effect of molecu- 
ir bombardment or Brownian movement on par- 


ticle transport, particle deposition in the respir- 


of Industrial Medicine, 
Bellevue Medical Ce nter, 


From the Institute 
York University 
York, New York 


New 
New 


ator: J. 


W yatt 


itory tract would show minimal deposition 


efficiency at an intermediate size. This prediction 
was confirmed in this work; with particles of unit 
density this minimum was found with particles 
approximately 05 micron in diameter. With mouth 
breathing the total deposition at this size is about 
10 per both larger and 
smaller This small deposition and 


cent and increases with 
particle s1Ze8 
large return of inhaled particles of this size il- 
lustrates the stability of such particles suspended 
in respiratory air. This stability is further shown 
by the fact that individual particles persist in the 
respiratory tract over a number of respirations, 
escaping both deposition and exhalation. This be- 
havior is vividly shown when doing a washout 
curve breathing clean air after inhalation of aero- 
sol: the aerosol concentration in the end xpira- 
tory samples decreases in smooth and measurable 
manner over a number of respirations 

These studies have been carried out by a group 
including Drs. Altshuler, 


they were made practicable 


in our laboratory, 
Palmes, and Yarmus; 
the availability of particles 


LaMer 


homogeneous in diameter: 


by two factors: one, 


produced by the aerosol generator sub- 


stantially und, two, an 
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instrument employing the Tyndallometric princi- 


ple capable of measuring instantaneous 1erosol 


concentration in expired air during the respiratory 


evele 
The stability of submicron particles arises from 


the limited and minor forces acting to move them 


from the airstream. A particle of 05 micron in 


diameter has no independent motion, being sub- 


ject to transport, as noted above, by Brownian 


motion and the residual, inertial, and gravitational 


lorces Bex 


tay rather 


ause of this passivity, particles will tend 


closely within a geometric air unit 


that is to say. they will tend to follow air currents 


und will show only a limited drift by molecula: 


bombardment during the steady-state in 


halation or respiration of air contamimng fine par- 


ticles, these particles will follow the tidal volum« 


up to the virtual interface separating tidal volun 


und functional residual air. Gas molecules will 


interiace aue 


rapidly across this 
kineti 
other hand will move across it ver sluggishly 
When this interface 


tal. the mean free path of carbon dioxide 


move 


high velocity. Submucron p icles on the 


exists within the alveolar por 


und oxy- 


gen is more than adequate to transport molecules 


between the interface and the respiratory surfaces 
limited movement of 


Len 


expect to find sharp con- 


On the other hand, the 


ticles does not permiut 


this rapid t 


ingly one would 


centration gradient for gases at this interface 


, but one should find a 
Recent 


presence ot 


between tidal and residual au 
shart gradient im rerosol concentration 


work by Dy Altshuler 


verv vividly 


shows the 
This um be 


volume of 


gradient demonstrated 


by the inhalation of a fixed verosol- 


laden air followed by a foreed exhalation which 


s to move this interface past the recording 


The 


in concentration, and, im cur 


interface shows a sharp de- 
es normalized 
striking sin 


amount inhaled, there is a 


ra large range of tidal volume 
re is this sharp concentrat 
now appears that such is 
play some role in the 
deposition within the end 
might well lead to rather 
le deposition ilong the 
itorv bronchiole ind also 
ot phagocytes tor transport 


These findings have no imme: 


tion. Howe 
erTriti region ot 
vstem of ob ius 


importance 


irticulate locally or sv 


toxins either 


nd will require r examination 
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MEASUREMENT OF HUMAN BRONCHIAL 
GLANDS IN CHRONIC BRONCHITIS: EX- 
PERIMENTAL STUDY OF THE RESPONSE 
OF THE BRONCHIAL TREE TO IRRI- 
TATION; TYPES OF EMPHYSEMA IN 
CHRONIC BRONCHITIS" 


Lynne M. Rew 


The significant and constant clinical feature of 
production of sputum; 
and breath- 


chronic bronchitis is the 


le es constant features are infection 


lessness. For purposes of ¢ pide miologic studies the 
category has sometimes been taken to embrace all 


three, but a truer picture of the incidence of the 


gained by including only the funda- 


disease is 
sputum production. Such studies 
definite 


degree of atmospheric pollution and the frequency 


mental feature, 


demonstrate a relationship between the 


und severity of chronic bronchitis. Before the na- 


ture and extent of the effect of atmospheric pollu- 
inalyzed 


tion can be however, it is necessary to 


see whether the clinical features referred to are 
reflected in structural changes which are clearly 
this 


of the size of the 


distinguishable from the normal. To end, 


measurements have been made 
glands in normal lungs and compared with those 
of patients who produced sputum persistently for 
no less than five years (1); measurements of gland 
and acinar diameters and wall thickness have been 
taken and 

marked that 
guished from normal subjects 
that 


have shown that the change is so 


bronchitics can thereby be distin- 


Furthermore, they 


have shown emphysema can exist without 


gland hypertrophy, i.e., evidence of chronic bron- 


chitis, in the large bronchi. Apart from gland hy- 


pertrophy, there is a corresponding increase in the 


number of goblet cells in peripheral bronchioles, 


e., the 


production of mucus is also increased in 
the lung periphery (2) 


Infection is probably the most important single 


suse of the peripheral damage which occurs over 


the years in patients with chronic bronchitis. It is, 


in general terms, of two kinds: fibrosis or scarring, 


ind emphysema, by which last is meant abnor- 


mally large air spaces distal to the terminal bron- 


chiole. Both kinds of damage give rise to “clinical” 


emphysema, but only the second is emphysema in 


the “pathologic” sense. Two forms of the latter 


seen: one is the ulceration of lung tissue, 


“destruction” type, often explained by the 


micro-abscesses scattered irregularly in the 


seen 


lung periphery of chronic bronchitis (3); 


‘From the Institute of Diseases of the Chest, 


ompton, London, England 


tor 
le be- 
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and the other is the “distention” type, in which 


the lung is architecturally intact (4) 
bron- 


Commonly, the natural history of chron 


chitis comprises intermittent bouts of infection 


with the ultimate development of breathlessness 
The role of 
take on 
ritant or attracting polymorphonuclears through 


bacteria in the bronchial tree may 


1 number of forms, acting as a surface ir- 
the epithelium or invading and ulcerating the epi- 
thelium (5) 

The question which presents is how mucous se- 
cretion is related to infection. Do atmospheric tr- 


ritants damage the bronchial wall directly or only 


by creating a condition in which infecting organ- 


isms can take hold? To investigate this problem, 
experimental animals have been exposed to sulfur 
induce 


still 


irritation causes an 


dioxide and it has been found possible to 


in goblet cells while the lungs are 


direct 


Aan Increase 
suggesting 
in mucus-secreting cells while the 


sterile, that 


increase trachea, 
from infection (5). In 


that 


bronchi, and lungs are free 


animals it has been shown surface irritation 


causes glandular secretion by a nervous reflex 


(6) and it could be that in this fashion the glands 
suffer 
SIS IS sugge sted that hype rtrophy ol 
different 


which makes infection more probable 


a work hypertrophy. The working hypothe- 


mucus-secret- 
irritants, 


ing structures is the result of 


The abnormal production of mucus is chat ic- 


teristic of chronic bronchitis at all stages of its 


natural history and may be its only manifestation 
All too often, however, it is complicated by dam- 
age to the respiratory part of the lung, leading to 


permanent disability and perhaps death 
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Series of 
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During discussion of her paper Dr. Reid made 


the following additional comments 


1. The structural complexity of the lung is such 
that it talk in general 
terms of the that atmospheric pol- 
lutants make to lung damags analyzing 
the nature of any damage, the site at which it 
mechanism by which it has de- 
For example, particulate matter may act 
bronchial wall to cause hypersecretion of 
mucus and perhaps hypertrophy of the gland layer, 
while, 


may be meaningless to 
contribution 


without 


occurs, and the 
veloped 
on the 


when it enters alveoli, it becomes stored in 
mac roph ges with re sulting morphologic modifica- 
tion of the alveolar wall the changes 
in the bronchi associated with infection may give 
ilveolar or respir- 


Furthermore, 


rise to secondary changes in the 
itory part of the lung and it may be that it is this 
indirect type of damage which has the more serious 
functional implication 

2. In the experimental 
variety of 


emphy- 
produce ap- 


production of 
mechanisms may 
pearances similar to those seen in the human lung, 
inswering a simple pathologic criterion of emphy- 
sema, iL.e., dilated beyond the terminal 
bronchiole. From the functional 
derangement and reversibility, however, there 
be no resemblance to the clinical 
furthermore, the 


Sema, a 


airspaces 
standpoints of 
may 
and pathologic 
pictures of the disease in man; 
emphysema experi- 
mentally may find no counterpart in those operating 
patient 

3. In the United 
that the mortality figures for the 
put chroni 


mechanisms used to product 


in the 
States it has caused surprise 
United Kingdom 
bronchitis so high on the list of fatal 
diseases. It is complications which 
are fatal Etymologically, the term refers properly 
to changes in bronchi but, although in the United 
Kingdom great the diagnosis 
~~ mphyse ma’ added, the term “chronic 
sometimes embraces the whole range 
of conditions from smoker's cough to gross dis- 
ability of and pulmonary insuffi- 
ciency. In other words, bronchitis does not kill 
without the complication of emphysema. 


of course the 


disability is 
is usually 


when 
bronchitis 


breathlessness 


PULMONARY REACTIONS TO AIR 
POLLUTION DEMONSTRATED 
BY FUME FIXATION” 


H. B. Borex, Ertc G. Comstock, J. H. Gast, 


R. R. Rue, ano B. J. BuumMentHa 


Conventional morphologic methods of examin- 
ing the lung have several defects. Lung tissue is dis- 
torted both by Small 
sample s of lung are obtained with little chance of 


deflation and sectioning 


selecting regions representative of the lung as a 


whole. Findings associated with a localized abnor- 


mality are usually excluded by thin microscopic 


sections 
Veterans 


“From the Administration Hospital, 


Houston, Te xas 


THIRD CONFERENCE ON EMPHYSEMA 


is we ll as lox alized 


igment, 


st reaction 


al staining 
Mor} 


exposed 


hologic examiation ofl 


to carbon showed tl 


the en 


throughout 


igment increased 


Within 


F lumy s witl 


forty 


lengthened 


ind large 


re 


various peri 


less arbon 


Howe \ 


long 


showed 


reased 


removed is 


is 


morpholog 
the } 


: umal itive viable bacteria 


ind 1 done on mice il 


hecaus ts 
enty-four 


tor 


rbon pigment 


ibove 


hou 


transient rise 


chosen 


to lortyv-eight 
occasional unexplau 
ll 
wphologic lesions were foun 
190 mice 
tne 


inimals ay 


hambe 


wert 


total of 
range 250 
wctive animals su 
100 


used the 


entrations, and er cent 


ex ure decre mort 


All 


following exposure 


mice manifested pulmonar 


30 with 
hours or ipparent recovery 


ior 
16.000 
mor ilter 


iths exposure 


of lung weight f 
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ree imino acids und 


with an imecrease 
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ition 
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With 


eolar all 
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. 
Inflation and fixation of lung with formaldehyd ee es ee 
fumes (1) results in a rigid specimen with mini 
listortion. Whole lung sections may be cut and ee = a 
ent Kk ol at remnants att ed oO sacrificed at 
de the plane of sectioning. The use of \posures EE 3s 
were studied. Carbon was 
similarity to the pigment having hig 
mphyset nd because of its easy identificat Ex Mi deaths in the 
ts role in producing damage to human lungs. | At itrite, the 
ncentration was determined colorimetrically (2 LD 
xpoese e NO ind irbo! iw exm 
‘ yetems were a sed wi h operated at nea n ee eee 
From 10 t 
‘ the | 
two microns. Lots of 5 to 20 mice were ex Powe Mace 
Other method ed to study mouse lungs w wed a Mecrease of HEroten 
whemical determinations of total lung pr lasec 
ein, total alpha amino nitrogen (3 nd ne tein. A BE EEE creas 
human necropsy material holog mary which 
lence of emphysema was present in 41 of 44 ma a iain tn le 
ns of emphysema. Pigment was usually 
im sive! Only et Iterations of lung tis- 
lar or nearly ellipt e were ammmasphologic evidence of 
ng of greatly irving dimensior sing throug hwas = 
nyse Such pores were of air space ls of tissue is asso- 
he ame of the patient. Au 
ytes, erythrocytes, and cellular debris were occur. pore results 
ently found. Areas adjacent to pores showed mn the forces end 
eased numbers hietinevtes na na ee The net effect of surf es. due to the 
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radu or curvature at the edge of the pore, causes 


most pores to continue to enlarge and to interfere 
with the capillaries bounding the pore 
Comparison of these observations of emphysema 


with those of carbon nitrite exposure shows large 


imounts of pigment associated with lesions in the 


human, but no lesions after exposure to carbon 


Exposure to nitrite is an _ excellent 


particles 


method of producing pulmonary edema but the 


ure widespread throughout the lung. Ex- 


ire to either carbon or nitrite may be associated 


ith transient interference with bacterial clearing 


mechanisms, but this factor in itself had no ap- 


reciable effect. However, exposure of animals to 


urbon upon which an agent such as nitrite is ab- 


sorbed may provide information as to the me« 


by which local damaging effects of an air 


tant are | roduced 
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RAPID FREEZING OF THE LUNG 
IN LIVING ANIMALS” 
Norman C snp | 


STAUB STOREY 


To achieve a real understanding of the function 


of the lung it 1s esse ntial that we be able to relate 


moment-to-moment physiologic events in the lung 


From the Cardiovascular Research Institute, 
University of California Medical Center, San Fran- 
cisco 22, California 

Supported in part by U.S. Public Health Serv- 
ice Grant H-4029 
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to structural changes. We believe we have a 


powerful new tool for attacking this problem 


We open the thorax of an anesthetized animal 
under positive pressure breathing and, while con- 
tinuously recording physiologic data either from 
the ventilatory or vascular phases of the lung, we 
freeze the lung very rapidly by pouring up to 3 
liters of liquid propane (precooled in liquid nitro- 
gen at 196°C.) over a selected portion of it. This 
procedure freezes the lung surface instantly, 0.1 
em. deep in 500 msec. and 02 cm. in 2,000 msec 
A frozen portion is rapidly excised and transferred 
to absolute alcohol and 
ride (HgClk) at —60°C. in 
hydration and fixation 
When completely fixed, the 
warmed to room temperature 
ce llulose, 


mercuric chlo- 

a deep freeze for de- 
by freeze-substitution 
specimen can be 
imbedded in 
sectioned, and stained 


COTTOSIVE 


nitro- 


The 
gross and histologic preservation 
well. Ice 
achieve such rapid freezing. At 
02 cm 


lung, it is a great 


specimens studied thus far show excellent 


They 


submicronic 


stain very 


crystal size is because we 


present we confine 
Although that is 
deal 


ny othe r me thod 


our studies to the outer 


not the entire more than 


can be obtained by 


In our initial study we have been able to deter- 


mine the relative ventilation of alveolar ducts and 
ilveoli, respectively, in the cat lung during venti- 
lation at 8 cycles per minute 

The 


bility of obtaining quantitative morphologic data 


importance of our method lies in the 


and relating them directly to observed phvysiologi« 


events. It seems to us that this offers many new 


approaches to the experimental study of lung 


physiopathology 


CORRELATION OF POSTMORTEM FUNC- 
TION AND STRUCTURE IN NORMAL 
AND EMPHYSEMATOUS LUNGS” 


Pup C. Prati 


The demonstration was in two parts: first, the 


methods by which the compliance, residual vol- 


ume, total volume, and spontaneous expiratory 


flow rate could be measured in excised lungs: and, 
second, a comparison of the functional and struc- 
tural findings in normal and emphysematous lungs 

The 


studies 


methods used for post-mortem functional 


and 
that the 


will be published elsewhere shortly 
Suffice it to say 


this 


cannot be described here 


residual volume as determined in investiga- 


tion was the volume of air remaining in a lung 
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Fic. 1. Composite chart showing residual volumes (points of origin at left), inspiratory 
compliance curves, total lung volumes (highest point), and expiratory flow rates (mght) for 
the largest and smallest of the 21 normal and 7 emphysematous lungs studied to date. (For 
interpretations text.) The curve tor the ndividual lung (U 60-156) reveals 1 detail too 
involved for description here 


| 

4 

Fic. 2. An emphysematous area in a severely diseased lung. A bronchiole enters the field at 


the upper right and extends toward the left. It opens into a wide alveolar duct which clearly 
communicates with the emphysematous lesion. The bronchus has been traced proximally to 


a* 35 


the hilum of the lung and is patent throughout. (20x) 
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after ten minutes of free collapse from the fully 
inflated The 


the residual volume 


state total volume was the sum of 


lus the total amount of air 
when 


made aspirate 


lung could be 


which the 
exposed in a respirator box to negative pressure of 
4 degree determined to be proper lor each indi- 
vidual lung, usually between 10 and 15 cm. of wa- 
ter The ob- 


tained by changes in 


inspiratory compliance curves were 


recording separately the 


pressure within the respirator box and the chang- 


ing volume of the lung during a dynamic inflation 
of the lung. The pressure was then plotted against 
The 


spirometer 


the volume expiratory flow rate curve was 


simply the tracing of the deflation of 


the lung from full inflation following sudden re- 
lease of the “negative pressure 
The 


comparison of all findings as to functional activity 


accompanying graph (figure 1) shows a 


obtained to date. For clarity, only the largest and 


of the 
been plotted 


level of the 


smallest 10 normal and 6 emphysematous 


lungs have Each plot begins at the 
left at the 


vidual lung 


residual volume of the indi- 
Each curve extending from this point 
represents the dynamu compliance of 
the lung. The 
curves for emphysematous lungs was consistently 


Note 
thei 


inspiratory 


reverse or S-shaped bend n the 


that the emphysematous lungs 


present 


reached maximal volumes at lower presst 


levels than those required for normal lungs 


highest point plotted for each lung represents 
higher for 


Ex- 


total volume, and this is consistently 


emphysematous lungs than for normal lungs 
nlotte d 


piratory flow rates ar right ote 


the difference In contour of the curve obtained 


with emphysematous as compared with normal 


lungs 


Following the functional tes 


fixed with formalin vapor, dried in 


illy sectioned, and examined with a d ng mi- 


Tissue slices were available for exami- 


croscope 


nation with a microscope the Conference. In 


essence, the significant point demonstrated was 


nysema 


includ- 


that, in cases of clini lly recognizable emy 


with functional abnormalities established 


ing obstruction to airflow during expi 


was possible to show anatomically patent br« 


chioles and alveolar ducts communicating wit 


emphyse matous areas (figure 2). The observations 


were interpreted as indicating that the 


ibnormality in obstructive emphysema oc¢ 


the alveolar walls rather than in the bronchioles 
Thus, emphysema is considered to be a disease of 
alveolar sept il tissue rather than the result of me- 
bronchiolar oblitera- 


believed by 


chanical trauma caused by 


tion and air trapping, as currently 


many observers 
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ALVEOLAR DUCTS IN EARLY EMPHYSEMA: 
THEIR VESSELS, ALVEOLI, AND 
SOOT DEPOSITS” 


CHARLES ODERR 


I. Observations bearing on the theory of alveolar 


duct and their wmhibition by “soot” 
deposits. The bulk of the lung is made up of respira- 
tory units composed of alveolar ducts and their as- 
Alveolar ducts are helix-like 
radi ally irrange d alcove s 


helix expands and “close’ 


junctions 


sociated alveoli struc- 


tures and the alveoli are 


which “open” as the 
us the helix tends to collapse 
arranged alveoli ap- 


The number of the radially 


pears to he 
animal and partly by the diameter of the ductus to 
The 


man appear to be seven to nine 


determined partly by the species of 


which they belong most frequent numbers 


per 360° for 
One of the points of soot deposit is on the walls of 


the alveoli. Since these “soot stained” walls are 


frequently found in various stages of degeneration 


and destruc tion, it 18 a re asonable hypothesis that 


such loss of wall surface is one method by which 


“soot” reduces optimal lung function. Destruction 


in those walls shared by alveoli belonging to dif- 


ferent alveolar ducts has still another deleterious 


effect of quite a different nature 
In order to explain this effect, it is necessary to 
iction of the alveolar duct re spiratory 


If the boxlike 
ilveoli during elongation and shorten- 


consider the 
of breathing 


course 


unit during the 
sh ipe of the 
will be seen that 


ing of the ductus is considered, it 


the volume of air contained in an alveolus could 


vary from near zero upward, as a parabolic func- 


The 


when the 


parabolic is reached 


tion summit of the curve 


“height,” h, is equal to twice the “depth,” 


part of the inflation curve is therefore 
ur contained within 
The 


shallow so 


very but the volumes of 


steep, 


the alveoli are relatively small last part of the 


inflation curve is very that, although 


the volumes of contained air are large, the change 


in volume necessary for efficient exchange of 


gases) 1s sm ill per unit of « longation or collapse of 


the ductus. The natural optimum is the middle part 


of the curve between these two extremes. Destruc- 


tion of walls shared by alveoli belonging to different 


ducts creates the for gases to be shut- 


tled back 


rather than to move 


opportunity 
ind forth between these periphe ral units 
efficiently in out-and-in direc- 
tions. The ductus is thereby forced to operate in an 
(flattened ) 


excessively « xp inded 


bolie curve 
Radiology, Tulane 
Medicine ind the 
Administration Hospital, New Orleans, Louisiana 


it the 


“From the Department of 


University School ol Veterans 


Presented Conference as an exhibit 
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effect of these “fenestrating wounds’ 


A further 
might well be to the tendency of 


(Bernoulli 


accentuate 


proximal airways to collapse 


\cecentuation of this efiect is also favored 


helix-like 


Such 


laxation” of the musculature 


lesic concept below) relaxation” resulting 


mn an inerease in the diameter of the helix is an 


ilmost constan 


Iner 


pense ot the 


accompaniment of soot deposit 


ising the 


de pth of the 


diameter of the helix (at the ex- 


alveoli) has several in 


ortant results other than accentuating Ber 


noulli effect, as follows 


The olum of the ducts 
and the ilveoli 
blood-encompassed gas) may be 


(representing conduct- 
collectively (representir 
considered to 


ince) ig 
their diameters 
cylinder 
outer cylinder (alve 


proportional to the 
When the 
enlarges at the expense 
oli collectively), the 
normally believed to be 
ally 


the ductus 


squares ol 
volume of the inner ductus 
of the 
ratio between the 
ibout 1:2) ch 


two volumes 
anges drast 
diameter 


with very small incr in the 


The 
ilveolar 


but 


inatomic dead space rey 


inner cylinders) is no 


large nonstat t also changes 


segment of the parabolic-ventilation cur 


utilized, and drastically w 


8 


elaxations helix-like musculature 
These \ phenomena give rise to 
dilution of the 


t the p 


sive oxygen he incoming 
urtial pressure of 


surface of the 


oxygen presented 


the ibsorbing ilveoli is lower 
in normal 
Finally, the 


whatever 


helix-like 


would have the 


relaxation of the 
irom LUISE 
destroving tension in the 
The lost 


surrounding 


geodesu 


lung 


tension will be transferred ill 


outer ur- 


structures, including the 
faces of the terminal respiratory bronchioles 
further 


In this way a accentuation of the 


noulli effect could be brought about at 

during cough and oth 
Repeated Bernoulli 
evele of 


eventually 


the respiratory 


tree 


ful expirations action 


motion the next peripheral (alveolar) 


change whicl ends in bulla formations 


Il. Macroscome observations bearing on the ques- 


of soot as a isative factor wm 


1. Whol 


only a 


emphysema 


lung sections of our material we nerally 


show small percentage rf the total lung 
The manner 
but 
often hundreds of small areas of 


llimete When 


examined closely in inflation-fixed lungs, it 


olume to be soot-stained 


marenchymal distribution varies, 


there are 


tern 


sa few m rs in diameter these 


it they involve a fractional | 


lobule. The fre 


physema is found in this s¢ 


quency 


+} 
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correlation. There is a 
of the 


macroscopically visible disease, 


a high tendency for the 


diameter irea of soot deposit to be larger 


than the but there 


is sometimes an interesting exception to this when 


the soot area is in the extreme periphery of the 


ond lobule 


2. When the soot deposit is mild, a “preferred 


trail from the center of the secondary lobule to an 


exit point at the periphery of the lobule is evident 


The emphysema which develops along this path is 


normally inhibited at the periphery of the lobule, 
but it sometimes happens that a “kissing area” of 
the lobule. This 
might suggest that noxious agents separated from 


of the 


disease develops in adjoining 


the visibk part soot may have affected the 


tissue 
It 


stained 


has been noted that many areas of soot- 


lung subjacent to intercostal show 


(ne 


spaces 


localized emphysema explanation of this 


emphysema is that there is less chest wall support 


to combat the effects of cough. However, if it is 


issumed that emphysema developed independently 


of and previous to the soot, it is difficult to 


ex- 
lain the 


trally 


orrelation of soot and emphysema cen- 


when no localized unfavorable mechanical 


be assumed. It seems logical to me to 


issume that mechanical factors are most effective 
when a chemical insult has preceded 
1. In a 


ipparently poorly 


few rare instances we have run 


cross 


lobule Ss, 


would 


secondary 
aerated. It 


been poorly 


vascularized 
fully 
had 


i long period of time 


ulthough they ure 


seem, 


however, that they ventilated 
contained 


und like- 


emphysematous 


over because thev 


much less soot than surrounding lobules, 


wise were free of the early 


hanges 
5. We 


phvsema 


both 
dogs st ould be 


think the absence of soot and em- 


found in our a clue for 


someone who is in a position to investigate 
should be 


their app 


various 


ingles of the problem. It possible to 


determine whether arent immunity ex- 


le nds to higher concentration ind to various kinds 


of “soot.” 
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INHALED ATMOSPHERIC POLLUTANTS IN 
THE GENESIS OF PULMONARY 
ABNORMALITIES* 


Artuur J. VorwALp 


All atmospheric pollutants in excessive quanti- 
ties are obnoxious. In the light of present knowl- 
edge, however, only certain inhaled pollutants 
can be regarded as productive of significant toxic 
effects on the respiratory tract and lung. Consider- 
ation of those effects embodies a number of inter- 
related factors which usually exhibit 


of variability, but which, either alone or in 


a high degree 
com- 
bination, may operate to provoke functional and 
structural abnormalities 

From one point of view, the factors pertain to 
the pollutant 

1. It is obvious that the pollutant must be in- 
halabl 
for collecting samples of the pollutant for study 
breathing 


Accordingly, the methodologies employed 


should assure that it is air borne at the 
level of the exposed individual 

2. The atmospheric concentration of an inhalabk 
the 


amount which 


and lung 


pollutant partly determines 


gains access to the respiratory tract 
The 


but 


importance of that concentration is obvious, 


there is frequent failure to appreciate the 


significance of intermittently high or peak concen- 
trations 
3. The 


must have a physical size sufficiently small to pass 


particulate components of the pollutant 
the filtering mechanisms of the upper respiratory 
passages, to enter the distal airways, and to become 


With respect to spheroid 


deposited in the alveoli 
focused on 


particles, attention is those 
are less than 5 uw in greatest diameter and 


in the 


primary 
which 
especially on those having a size submicronic 
und ultramicroscopic ranges. Particles in the latter 
range are of special interest because of their pos- 
sible biologic effect on the respiratory bronchioles, 
In that regard, experi- 


that r ibbits, 


utria, and alveolar septa 


mental studies have disclosed sub- 
iected to the prolonged inhalation of ultramicro- 
scopic particles of free silicon dioxide, ultimately 
diffuse 
tending emphysema and cor pulmonale 

1. The the pollutant 


significance, not only with re spect t« 


develop a chronic pneumonitis with at- 


chemical nature of has 
its degree of 
but also in regard to its quantitative and 
fluids 


Furthermore, 


purity, 
qualitative solubility in the cells and tissue 
of the 


since the 


respiratory tract and lung 


pollutant usually represents a combina- 


agents, it to know how one 


with the 


tion of is important 


interacts othe P.. possibly to form new 


agents or compounds or to induce svnergistic, 


Department of Occupational Medi- 
WwW ivne State niversitv, 


From the 
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additive, antagonistic, neutralizing, or other modi- 
fying effects on the biologic system 

5. The primary pulmonary deposition, concen- 
tration, and retention of an inhaled pollutant, also 
its transport in and out of the lung, are determined 
in part by the pollutant’s physical and chemical 
properties and by the nature of the biologic re- 
sponse which it provokes in different segments of 
the respiratory tract and lung 

6. The inherent biologic capacity of the inhaled 
pollutant to damage the pulmonary tissues is in- 
deed a Although 


other factors have been cited, they rela- 


vital factor for consideration 
assume 
tively less significance in comparison with the in- 
tensity and extent of the toxic action imposed by 
the pollutant in unit time 

From another viewpoint, there are equally im- 


factors which pertain to the exposed in- 
dividual the following 


The health status of the exposed individ- 


portant 


Those factors include 


ual—particularly as it relates to the respira- 


tory tract and lung—either before, during, or 


after the exposure may influence the severity 


of the challenge imposed by the inhaled 
pollutant 
The individual’s exposure should be 


whether it 


scru- 


tinized to determine was inter- 


mittent or continuous, brief or prolonged, 
and whether it involved atmosphe ric concen- 
trations of the pollutant, either in trace, low, 
high, or peak amounts 

The 


exposed persons requires that each be 


variable biologic response of different 
metic- 
ulously studied in the light of his past occu- 
pational and medical experience and of all 
pollutant factors which attended his expo- 
sure 

The 


tions prov oked by 


mantilesta- 
de- 


also on 


clinical and post-mortem 
an inhaled pollutant 
pend not only on the anatomic but 
the changes 
cells and 


tract, 


physiologic and biochemical 


which it induces in different tissue 


components of the respiratory lung, 


and other organs of the body 


THE REPARATIVE CAPACITY OF ANIMAL 
LUNGS AFTER EXPOSURE TO VARIOUS 
SINGLE AND MULTIPLE DOSES 
OF NITRITE” 


Jerome KLeINERMAN AND Grorce W. WricnHt 


Rats, 
controlled 


rabbits, and guinea pigs were exposed to 


concentrations of nitrogen dioxide for 


*From the Department of Medical Research, St 
Luke’s Hospital; and the Department of Pathol- 
School of Medi- 


ogy, Western Reserve University 


cine, Cleveland, Ohio 
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two-hour periods In single -dose experiments, ani- 


subjected to either a high dose (1 ibbits 
rats 150 p.p.m.), 


rats and guinea pigs 75 to 80 p.p.m 


mals were 
200 p.p.m 
bits 100 p.p.m 


a moderate dose (rab 


or a low dose (rabbits 25 p.p.m.; rats and guinea 


pigs 15 to 20 p.p.m ill for two-hour periods. Fol 


lowing this exposure, animals were sacrificed at one, 


two. four, seven, fourteen, and twenty-one 


were fixed in inflation, prepared, and 


the lungs 


studied histologically. In multiple-dose experiments 


animals were exposed on five successive days to 


low concentrations (15 to 25 p.p.m. for two-hour 


Animals were sacrificed according to the 


All rats and 33 per 


riods ) 


schedule cent ol the 


above 
rabbits died with se re pulmonary edema within 


All ani- 


dose. At twenty- 


hours of the single high dose 


twenty-ioul 


mals survived the single moderate 


four hours in these groups a moderate degree of 


pulmonary edema was observed. Inflammatory ex- 
udate was most prominent in the region of the re- 
ind epithelial degeneration 


noted. By 


spiratory bronchioles 


the fourth da 


and regeneration were 
edema and ite inflammatory changes were re 
placed by macrophage infiltration, and ithelial 


mainly in the 


Repa 


regeneration was intense lo« ilized 


region ol the respiratory bronchiole 


most complete by two weeks; only traces of 
chronic inflamn ! exudate remained and these 
were usually pe iscular; some epithelization ol 
alveolar spaces about respiratory bronchioles als 
persisted. This pattern of repair was seen also 
the inimals receiving lowet doses of nitrite Dut 
the edema, epithelial desquamation, inflammatuior 
and epithelial repair were of lesser severity, being 
roughlv propor mal to the concentration of ga 


OXI osed 


to which the animal w 


multiple low-dose exposures, edema 


inflammation were less severe in an early stag 


but peribronchial and perivascular chronic inflar 


mation were more pronounced in the rat and guinea 


severely 


pig. The number of respiratory units 


volved was less nd epithelial regeneration 


not prominent Rey Appe ired to be almost cor 


plete by seven days after exposure, but traces of 


inflammation persisted 


In summat ¢ nanent alteration was not ob- 
served im the ngs of animals surviv ng expos t 
to nitrite i he doses mentioned. Pulmonar 
edema was obs ed early and inflammatory nd 
epithehal regene ive changes were most severe ip 
the region of the respiratory bronchiole. Healing 
appeared to he wctically complete by two weeks 
afte he insult 


CONFERENCE 


ON EMPHYSEMA 


AUTOCATALYSIS OF PULMONARY 
EDEMA” 


Gross, Martian L. Westrick, AND 
James M. McNerney 


Irritating air pollutants tend to produce pul- 


monary edema This may be focal and minimal or 
widespread and severe, depending upon the degree 
of irritation produced 

It is our concept that minimal pulmonary edema 
may trigger an autocatalytic mechanism in the 
reduced pulmonary 


n the 


presence of reserve, such as 


presence of pneumo- 
fatal, 


emphysema, or 


severe 


which may terminate as a wide- 


on1osis 
spread, pulmonary edema 


In the case of reduced pulmonary reserve, the 


resence of focal edema is believed to cause focal 
inoxia which tends to produce more edema. In the 
ize Of pheumoconiosis, focal edema will mobilize 


This libe = 


more 


ind disperse stored dust in that region 


ited 


dema which, 


dust, being an irritant, will produce 
in turn, liberates more dust 
In order to test the applicability of this concept, 
devised 


the following experiments were 


The pulmonary reserve was reduced by 40 per 
cent in 90 rats by the production of oleothorax with 
10 ml. of mineral oil 

Two other groups of 90 rats each were given mul- 
tiple intratracheal injections of quartz dust and 
respectively, period of six 
i total dosage of 150 mg 
30 normal rats were given 64 mg 
«-naphthylthiourea (ANTU) which produced pul- 
edema, causing 27 per cent of the 
The dosage of ANTU administered to 
the oleothorax and pneumoconiotic caused 
ibout 60 per cent in the different 
groups regardless of the nature of the handicap 


kaolin dust, over a 
months lor 

\ group ol 
monary animals 


to dit same 
rats 


mortalities of 


Microscopically there were significant changes in 


he structure of the dust foci. The normal clay 
lust deposit was sharply delimited as was its 
reticulin framework. The dust content was mod- 


eratelvy heavy The quartz dust deposit was simi- 


outlined with a reticulin framework 


fibers were of uniform thickness and 
The 
irply delimited by peripheral membranes 
In the 


structural 


n which the 


staining character dust content was heavy and 
was sh 
of edema, there were significant 


dust The 


widely separated 


presence 
outlines 
There 


alveoli 


changes in the foci 


were hazy; the cells were 
was a predilection of edema fluid for sur- 


rounding dust deposits. The stromal framework of 


the foci showed irregular condensations and frag- 
‘From the Industrial Hygiene Foundation, 4400 
Fifth Avenue, Pittsburgh 13, Pennsylvania 
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mentations as well as enlarged spaces of various 
sizes. The dust content was greatly reduced and 
there was much dust widely distributed through- 
out much of the edema fluid. 

the dust foci in animals that had re- 


the ANTU 
pletely devoid of dust. 


Some of 


covered from injections were com- 

In summary, we have found that a given dose of 
ANTU which killed 27 per cent of normal rats due 
to pulmonary edema, will kill about 60 per cent of 
rats handicapped either by a reduced pulmonary 
reserve or by pneumoconiosis. It makes little differ- 
ence whether the pneumoconiosis is caused by a 
fibrogenic dustlike a nonfibrogenic dust 
as kaolin 


Microscopic study of the 


quartz or 
such 
edematous pneumo- 


lungs revealed significant changes in the 


of the 


conti 
These change S were as- 


the 


structure dust foci 


sociated with a partial demineralization of 


latter and a wide dispersion of mobilized dust 


particles throughout much of the intra-alveolar 
fluid 

These findings plus the observed predilection of 
the 


interpre ted to 


intra-alveolar edema for regions around dust 


deposits are support our concept 


that, in the presence of pneumoconiosis, a rela- 
tively small amount of pulmonary edema may be- 
come autocatalytic and terminate fatally. A simi- 
lar autocatalysis of pulmonary edema is believed 
when the has suffered 


to occur pulmonary reserve 


significant reduction 


PATHOLOGIC CHANGES IN THE ELASTIC 
TISSUE AND BRONCHI IN CHRONIC 
PULMONARY EMPHYSEMA 


Rosert R. Wricut 


Chronic obstructive emphysema has been shown 
be- 


re flected by 


associated with changes in the elastic 
of the 


1) a reduced intrapleural negative pressure 


to be 


havior lung. This is generally 


which 


indicates a loss of elastic recoil (1); ) a pre- 


mature closure of the small airways during the 


a reduction in the elastic 
walls of the 


(2); and (3) changes in the 


expiration of air due to 


radial traction on the small airways 


patterns of the 


pres- 


sure-volume curve of the inflated lung (3) 


The 


best 


fine structural framework of the lung can be 
appreciated when studied in its three-dimen- 
sional state A new 
the tridimensional 
tissue in the lung 


technique 
microscopic 


was developed for 


study of elastic 


From the Department of Pathology, University 
of California School of Medicine 
California. 


, San I rancisco 22, 
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Fresh autopsy and surgical lung specimens were 
infused with Zenker’s solution through the bronchi. 
After twelve hours of fixation, thin sections of lung 
tissue (200 « to 300 w) were cut, de-Zenkerized, 
stained with orcein elastic stain, mounted on micro- 
scopic slides, and studied with the conventional 
light microscope 


The elastic the 
complex interlacing framework throughout the lung 
and contribute 


fibers of normal lung form a 
a prominent structural component 
to the airways, alveoli, vessels, septae, and ple ura 
The bronchi a continuous layer of longi- 
tudinal and 


bundles at the 


pe ISSCSS 


circular fibers, which develop into 


level of the respiratory bronchiole 
ringlike 
formations which comprise the alveolar ducts and 


and continue as prominent bundles in 


the mouths of the alveoli. From these bundles fine 


strands extend onto the walls of the alveoli where 
they unite with other fibers arising from nearby 


similar elastic bundles. There is a continuous ex- 


change of elastic fibers between the air passages, 
thus composing a pul- 
(4) 


striking de rangements in the 


alveoli, vessels, and septae, 


monary “elastic continuum” 

There 
fiber framework of chronic emphysematous lungs 
The elastic bundles of the 


veoli were 


were elastic 


alveolar ducts and al- 
fragmented, frayed, and in some areas 
completely absent. At the sites of interruption, the 
bundles occasionally 
tracted ends of the 


showing severe 


revealed a coiling of the re- 
fibers 
elastic tissue deterioration were as- 


individual The areas 


sociated with deformities of the airways and al- 


veoli consisting of overdistended alveolar ducts, 
effacement of alveoli, and fenestration to complete 
loss of interalveolar septae, all of which produced 
the enlarged air spaces morphologically character- 
istic of chronic emphysema 


mild de 


known pulmonary 


Centrilobular emphysema of a free un- 


associated with any functional 


disturbances was a common finding in essentially 
normal lungs This focal « mphy sematous ae genera- 
disease to 


tion confined in the mild forms of the 


the central zone of the secondary lung lobules is 
focal de position 


the 


nearly always associated with the 
black 


sites of pigment deposition, the elastic fibers were 


of air-borne anthracotic pigment At 


obse rved to be in vanous stages ol de tenoration 
Frequently elastic fibers were comple tely absent in 


those areas Associated with the se cde fective elastic 


fibers was an overdistention of the involved air 


passages. This pathologic change occurred most 


commonly at the junction of the respiratory bron- 


chioles and the alveolar ducts, which corresponds 


to the centrilobular locstion. Frequently, there 


and the diffuse 
fiber 


were mixtures of the centrilobular 


types of emphysema, and severe elastic de- 


— 


£26 


terioration was widespread. Usually, however, even 


in the most severely advanced stages of chronic 
emphysema, focal areas of intact lung with normal- 
appearing elastic fibers could be found 

\ separate study of the bronchial trees of 20 
normal and 20 severely emphysematous lungs of 
patients in comparable age groups was made for 
comparison (5). The lungs were infused with for- 


fixed for forty-eight to seventy- 
then the 


of surrounding tissue to within 3 to 


malin solution, 


two hours, and bronchial trees were 


dissected free 
4 cm. of the periphery of the lung. Obvious dif- 


ferences between the bronchi of the normal and 
the emphysematous lungs were observed. These 
consisted of a softening, thinning, and atrophy- 


ing of the bronchial walls of the emphysema- 


tous lungs involving the medium-sized bronchi, 
occasionally the larger bronchi, and less often 
the major bronchi and trachea The se airways 
were more easily collapsed than the normal by 
manual pressure, and the medium-sized bron- 
chi frequently appeared as flaccid ribbons rather 
than tubular bronchi. Microscopically, there was 
» loss of cartilage, smooth muscle, and con- 
nective tissue in the walls of these bronchi. Evi 
dence of active inflammation was minimal other 
than the occasional acute terminal suppurative 


bronchitis, which was considered to be a terminal 


omplicating event and not of pathogenic signifi- 
nee 


These 


und bronchi 


pathologic changes in the elastic tissues 


may explain some of the functional 


impairments in ventilation that occur in chroni 


emphysema. The normal 
ilthough 


due to the 


obstructive pulmonary 
altering state of 
fact that the 


airless intrapleural 


lung is in a contmuous, 


inflation throughout life, 


semirigid chest wall and the 


space prevent the elastic forces of the lung from 


roduc ing a collay se of the organ Thus, the lung 18 


maintained in a state of stretch, and the lung ten 


sion, due to the elastic properties of the lung, is 


maintained within certain limits despite the chang 


which occurs with ventilation. This 


ing volume 


elastic tension provides idequate radial traction 
on the small airways and alveoli for the prevention 
of collapse. The destructive changes observed in 


the elastic tissue hronic obstructive emphysema 
of the There 


ction on 


alter the elastx lung 


properties 


would reasonably be a lessened radial tr 


the small airwavs when the lung was less than fully 
inflated, thus allowing the air pressure gradient 
which exists between the outside and the inside of 


the intrapulmonary bronchi t« 


collapse the small 
uirways during exhalation of air, especially during 


a forced expiration. This premature closure of the 
airways would produce an expiratory airway ob- 
struction and an increased residual volume within 


the lung, which is characteristic of chronic ob- 
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structive emphysema. The atrophy and increased 
ease of collapse of the bronchi in the severely 
emphysematous lung would appear to enhance the 
obstructive phenomenon in that the medium and 
large bronchi would collapse, in addition to the 
small airways, during exhalation 

The the fibers 
und the atrophy of the bronchial tree in chronic 


cause of breakdown in elastic 


obstructive pulmonary emphysema could not be 


from these studies. The relationship 


between the two observations as far as etiology and 


determined 


pathogenesis is conce rned also remains to be ex- 
The the 
centrilobular form of emphysema and air-borne 
particles may indicate a direct form of lung damage 


pl ined interesting association between 


due to air pollution 
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Bronchial atrophy and collapse 


THE MORPHOGENESIS OF PANLOBULAR 
EMPHYSEMA” 
Joun P. Wyatt Hersert Sweer 


(With the technical assistance of 


Vernon W. Fischer) 


Contemporary interest in emphysema has been 


largely concerned with sophisticated pulmonary 


function tests which measure ventilatory capacity, 


gas distribution and diffusion, and intrapulmonary 


blood flow Although from a morphologic view- 
oint numerous analytic methods for the evalua- 
tion of structural changes, such as Gough paper 
sections, corrosion casts, und sté reoscopic miucros- 


ivailable, the 


study of pul- 
nonary hyperinflation has lagged far behind clini- 


opy are pathologi 
il investigation 

One characteristic pattern of generalized emphy- 
recognized earlier on morbid anatomic evi- 


sema, 
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dence, involved the central portions of Miller's 
secondary lobule with the lesion of primacy being 
at the level of the respiratory bronchioles (centri- 
lobular emphysema). A second characteristic form 
of emphysema, equally as common as the centri- 
lobular form but with the emphysematous lesions 


being diffuse throughout the secondary lobule 


due to overdistention and a concurrent dissolution 
of the reticular tissue of the respiratory lobular 
tissue, is now identified and analyzed in detail in 


this essay. 

A study of the early and progressive structural 
changes which are responsible for this distinctive 
form of generalized emphysema, as well as the im- 
portant changes which occur at the arteriolar- 
capillary level, greatly contribute to our knowledge 
concerning the initiation, evolution, and clinical 
findings of this distinctive pulmonary disability. 


Material and methods: Ninety-eight cases of 
panlobular emphysema were analyzed. A battery of 
techniques were applied to these cases, many of 
which had had numerous antemortem function 
studies. After removal of the heart-lungs as a func- 
tional bloc, postmortem bronchoangiographic and 
spirometric studies were first carried out. The ven- 
tricular muscles and septa of the hearts were sepa- 
rated, defatted, and weighed. These weights are 
correlated with the extent of emphysema. After 
controlled inflation of the lung with formalin, mul- 
tiple 1-inch whole lung gelatin-infiltrated frozen 
blocks were used for orientation purposes. Gough 
whole lung paper section, 125 micron frozen sections 
for capillary, elastic, and reticular studies, stereo- 
scopic observations, histologic serialization of the 
secondary lobular lesion, and corrosion casts were 
complemental techniques utilized. 


Macroanatomy of panlobular emphysema: Pan- 
lobular emphysema is a common and distinctive 
form of pathologic distention and dissolution of 
the terminal air ducts and sacs. This change is 
uniform and diffuse throughout the secondary lob- 
ule. Depending upon its anatomic distribution in 
the lung field, this genre of emphysema may be 
confined either to a segment or lobe of a lung or 
is widespread throughout the whole lung field. As 
these localized patterns are congeners of the gen- 
eralized (widespread) type, both macroscopic and 
microscopic lesions are included under a composite 
description. 

Scanning the whole lung, paper parchment re- 
vealed, as the most prominent aspect, an even, dif- 
verdistention and rupture of the terminal 
Under the 


measured 


fuse 
(figure 3) stereo- 
fields” 
the 
portions of 


respiratory tissue 


“alveolar between 
240 


central 


scope, most 


180 


in the 


and and respiratory bronchioles 
the lung 
limited With rupture of air 


sac walls, uniform microbullous spaces with di- 


showed a 


increase in caliber 


mensions of 500 uw or greater were formed (figures 
4 and 5). 

A second prominent marking in all generalized 
forms of panlobular emphysema was that the 
emphysematous state was much more advanced in 
the lower lobes of the lungs. This is in contrast 
to generalized centrilobular disease in which the 
major concentration of disease is usually in the 
upper half of the lung. 

A third distinctive feature which separated pan- 
lobular emphysema from the centrilobular form 
was the limited degree of carbon pigmentation and 
its diffuse distribution throughout the affected 
lung (figure 4), in contrast to pigment agminations 
around the damaged respiratory bronchioles of 
centrilobular emphysema. In the absence of pig- 
ment, the lung had a blanched or leeched appear- 
ance on the paper parchment, a natural color often 
observed in the lungs of the aged, although the 
majority of patients with panlobular emphysema 
were less than sixty-eight years old. 

A fourth characteristic aspect, most prominent 
in the moderate and advanced stages of panlobular 
emphysema, was the numerous round, oval, or 
elliptical lacunae in the abnormally stretched air 
sac walls. These alveolar wall fenestrations, well 
described by Loeschke, have sharply delimited bor- 
ders, often associated with black pigment spread 
over the surface of the alveoli. 

With the whole lung sections used as a screening 
procedure, the constancy of panlobular emphy- 
sema, confirmed by stereoscopy, was associated in 
60 per cent of the cases with major lung or thorax 
cage disease 

In 6 cases the patients had marked primary 
In 3 cases of 
“congenital” lobar emphysema in children, aged 
one year, five, and eleven years, the constant 
finding was the presence of uniform lobular hy- 
perinflation, with bullous fields in the lungs of 
the five- and eleven-year-old children. A third 
clinical group, which showed a moderate degree 


kyphoscoliosis with boxlike chests 


of panlobular emphysema, was composed of three 
males, aged fifty to fifty-two, in whom an oc- 
clusive type of laryngeal cancer had been clini- 
cally present from twelve to fifteen months. A 
fourth group was composed of heterogenous patho- 
logic conditions producing hilar bronchial root 
compression. There were 25 examples of localized 
large bronchial disease, due either to the presence 
of endobronchial and peribronchial silicotic scar 
tissue at the lung hilum, a similar process attributa- 
ble to tuberculosis, or to combinations of both of 
these pathologic conditions. There were 9 examples 
of bronchial root carcinoma with regional lymph 
node metastases. A feature of most of these neo- 
plastic examples was bronchial wall impingement 
by greatly enlarged hilar lymph nodes with com- 
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Fic. 3. Whole lung section mounted on paper parchment reveals an even diffuse overdis- 


tention and rupturing of the 


pression of the larger bronchi producing indenta- 
interstitial 


In 2 cases of 


large 


tions and geniculations 


lipoid which a degree of 


scarring was associated with the peribronchial tis- 


pheumonia, im 


sue, segmental patterns of panlobular emphysema 
With studies the 


pattern of emphysema showing air sac 


were observed tridimensional 


distention 


with dissolution was found tobe similar in all 


tvpes of localized bronchial narrowing 
extensive emphysema 


In a number of cases of 


in which there was no evidence of sclerotic bron- 
chial disease or alterations of the thoracic skele ton, 
there was a diffuse extensive bronchiectasis demon- 
strated by postmortem bronchograms 

The markedly 
larg observed in the 
Although 


1 diffuse 


contrast between these ectatie 


bronchi and those control 


material was striking extensive bron- 


chographic abnormalities of nature were 


encountered in a substantial number of examples 
of generalized panlobular emphyse ma, the bron- 
chial wall deformity was best demonstrated in the 
udvanced cases 

\ greater 


normal postmorte m bronchograms 


shown to have 


The 


number of cases were 


degree of 


terminal respiratory 


tissue: panlobular emphysema 
emphysema associated with this larger group was 
not as pronounced as that seen in those with ab- 
normal bronchograms 

Vicro-anatomy: In the earliest cases, analysis of 
sections revealed a uniform dilatation 
lobule to primary lobule, including 


iir ducts and their air 


the serial 
irom primary 
sac derivatives. A common 
out of the air sacs, 
The 
third 


elastic 


ippearance was the ironing 


creating a shallow basin for each alveolus 


bronchioles of the second and 
shared in this The 


ippeared to be thickened nearest the ductal 


respiratory 
order overexpansion 
tissue 
elastica and the 


mouth with disappearance of the 


reticulum from the bases of the air sacs. This latter 
in the early to 
The 


ilveolar basins appeared to be the commonest site 


finding was particularly noticeable 


noderate forms of panlobular emphysema 
, destruction, and the appearance of 
ilveolar If black pigmentation was 


noted in panlobular emphysema, it was present in 


for sac rupture 


fenestrations 


its greatest concentrations over the air sac walls 
In those specimens in which the bronchogram 
ind anatomic dissection revealed a diffuse ectasia 


ind multiple sacculations of the large bronchi, the 


128 
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Py 
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Fic. 4 (Upper) The 


same as figure 3 under higher magnification 


Fic. 5 (Lower). The same as figure 4 showing microbullous spaces measuring 5004 or more 
in diameter 


outstanding change was the presence of mucous 
gland hyperplasia, almost adenomatoid in degree 
at these sites. The mononuclear cell response was 
spread between muscle components and elastic 
tissue and around glands. In between the cartilage 
and around the gland-bearing regions there was 
atrophy of the associated musculature 

Total density 
of these vascular casts in generalized panlobular 
emphysema indicated a generalized denudation of 
the arterial and arteriolar channels throughout the 
lung field. In the most advanced cases of emphy- 


sema, usually 20 to 30 per cent of the 


Pulmonary vasculature lesions: 


lung cast 


appeared to have the normal architecture and vas- 


cular preservation, usually in certain anatomic 


regions such 


(figure 6) 


as paravertebral or posterior apex 


A second feature recorded was a local redundancy 
of the pulmonary venous bed in a few of the ad- 
Multiple focal 
spider-like congeries were found throughout the 
casts and were traceable back into main pulmonary 
venous channels 

Correlation of 


vanced examples of emphysema 


right heart weights with the 
anatomic extent of emphysema revealed in those 


with advanced degrees of emphysema a significant 
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Fie. 6. Pulmonary vascular casts from diffuse panlobular emphysema (left) and normal 


(right) lungs 


R VH/% Panlobular Emphysema 


Normal 
| 


Below 40% Over 40% 
Emphysema Emphysemo 


Correlation of weight of right hearts with 


Fic. 7 


degree of panlobular emphysema 


number of cases with right ven 


incre the 


tricular hypertrophy 


in 


ise 


(figure 7). This finding sug 


gests that the development of right ventricular 


hype rtrophy is a relativelv early phenomenon 


thickening of the right ventrick 


associated the 


dead space It 


with a progressive 
rement i 


that the 


closely with gradual in 


pathologic would appear 


be d 
readily accom- 


compromisation of the capillary throughout 
lobule is much more 


panlobular emphy- 


the secondary 


plished and observed earlier in 
sema than in the centrilobular type 


Spirometric analysis: Postmortem inflationary 


and deflationary studies revealed in generalized 


panlobular emphysema a lag in both inspiratory 
and expiratory phases These two features can be 


tracing, compared with 


Flow rates in 


observed on a sample 
controls from the same age group 
panlobular emphysematous lungs averaged about 
half the flow rate shown by normal lungs inflated 
to the same volume. The pressure of the diseased 
lungs at maximal inflation was the same as normal, 
but 
recorded in normal lungs 

Discussion: Panlobular emphysema is not a new 


resistance to flow was three to ten times that 


disease entity. This distensive-dissolutive form of 
emphysema represents that variant of pulmonary 
hyperinflation referred to in earlier clinical litera- 
ture as chronic vesicular emphysema or the soufflé 
lung. But its recognition and progressive functional 
more clearly understood if the 
structural of the lobule of 
Miller is followed, not only in terms of respiring 
but also the intimate capillary pattern 


derangements are 


concept secondary 
lung tissue, 


ussociated with the air ducts and air sacs 
Pathologic conditions associated with panlobular 
In 6 cases of idiopathic kyphoscoliotic 
and 2 


thirty-eight, 


emphysema 


including 4 females 
ages being 
sixty-two, sixty-seven, seventy-two, and fortv-one 
that the 


* estimation was not above 


deformity in adults, 


males, their respective 


und fiftv-seven, grid analysis revealed 


ithologi ce ad spac 
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The 
indicated 


limited degree 
that the 


10 per 
hyperinflation 


grade II (up to cent) 


of pulmonary 
right ventricular hypertrophy found in the hearts 
vascular 


thorax, 


of these subjects was probably due to 


root distortion produced by the gibbous 


rather than any capillary occlusion attributable to 
The 


explanation for this moderate type of panlobular 


the limited air sac distention and rupture 
thorax 
being This 


thoracic cage distortion contributes to impairment 


to the 


emphysema probably may be due 
fixed in the midinspiratory position 
in pulmonary ventilation or lung toilette followed 


by a limited increment in residual volume and 


secondary loss of reticular tissue resulting in per- 
manent air sac distention and rupture 

A mode rate de gree of generalized emphysema, 
involving all five lobes of the lungs equally, was 
Although 


noted in 3 cases of cancer of the larynx 
i cause-and-effect relationship cannot be unequivo- 
these 3 cases, the association 


this 


cally established in 


between laryngeal narrowing and form of 


pulmonary overdistention appears significant 
distention is a phe- 


Permanent air sac unique 


nomenon in the early years of life, but it is found 
iS 1n a rare 


lobar 


type of 


and may be associated with bullous are 
clinicopathologic called 
In our 3 cases, the 


state conge nital 


emphysema anatomik 


emphysema associated with proximal bronchial 


cartilagenous derangements was that of the pan- 
lobular type. 

constant 
affected 
lobes or lungs is that of overdistention-dissolution 


of the 
of lung 


From scrutiny of the literature, thé 


type of emphysema observed in these 


of air ducts and sacs. In the late stages 

process there has been structural damags 

acini, progressing to bullous field formations 
The constancy of the finding of panlobular em- 


physema with pathologic processes such as localized 
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silicosis and tuberculosis, primary bronchial cancer, 
or fibrosing lipid pneumonia, each process reveal- 
ing bronchial narrowing, has focused attention 
upon the importance of extrinsic and intrinsic dis- 
ease of the large bronchi in the production of 
air-flow disturbance. It has been suggested that the 
deforming hilar sclerosis produces local nerve de- 
myelination and thus interferes with bronchial wall 
dynamics 

The development of widespread lobular emphy- 
sema without associated pathologic conditions as 
enumerated above and without a significant degree 
obliteration suggests 


of bronchiolar narrowing or 


that the lobular distention and dissolution may 


also occur as a primary disturbance, without me- 


diating influences such as bronchial airway clear- 
ance. The uniform yielding of primary lobules may 


be a basic reaction of injury at the air-membrane 
level. That inhaled material can induce generalized 
focal emphysema is well known, coal being the 
agent responsible for the progressive emphysema- 
tous syndrome as observed in coal workers in 
Cardiff Illinois. In 


centrilobular emphysema, the location and concen- 


and southern nonindustrial 
tration of carbonaceous material at the respiratory 
bronchioles may be directly or indirectly responsi- 
ble for the type and extent of that form of em- 
physema 

In panlobular emphysema, the deep penetration 
of dust particles into the ultimate reaches of the 
alveolar ducts and alcoves may be one factor re- 
sponsible for air sac dissolution interfering with 
the intrapulmonary dynamics recognized by the 
clinical manifestations of air trapping and perfu- 
sion difficulties. 

(To be concluded in the April issue 
of the Review) 
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RISK OF TUBERCULOUS INFECTION AND OF RADIATION 
AMONG UNIVERSITY STUDENTS 


4 world-wide concern about is | re dealing with a group which is at 
existed for centuries. Many decades have ’ the beginning of its procreative years, it is exceed- 
since discovery of the tubercle bacillus and fo ngly important to reduce the ionizing radiation 

ral decades medical workers have made great effect (particularly that of gonad doses) to a mini- 

ts to reduce the hazard of tuberculous c- mum.” In this respect it is very reassuring that the 

on by prevention ind early detection The reco isual dosage of radiation to the gonads = very 

nized modern and econom« il WAY to ¢ limin ite the low whe nh using the new re flector le ns optic system, 

tuberculous infection and facilitate early the photofluorograph.”* According to Hodges’: 

ion is by skin testing and roentgenographi« *...with the possible exception in which the 

examination. These public health methods lead to ovary or testis lies in the direct beam, diag- 

the other world-wide concern, which has been nostic radiology, is not contributing 30-year 

ilarming mankind increasingly for the last decade, gonadal doses that are significant relative to back- 
namely, the hazard of radiation ground” (radiation) 

It is our duty and task to find a solution for In a previous study,” the present writer found 
these conflicting risks, weighing them according to t the tuberculin skin test conversion rate of 
their importance on each occasion. It is necessary foreign-born students is statistically significantly 
to find the most effective, economical, and imnocu- higher than that of North American-born students 
ous way to protect the health of the university Further important findings were: the significantly 
students, the future leaders of the nations, against ower conversion rate among the American (US.- 
both hazards in an age group nen most sens ind Canadian-born) white males than among the 

e to these dangers Negro male students, and the higher percentage of 

It is impossible not t ecept Wilson’s ctur the conversion rate of medical students than that 

going t ive tuberculosis wit of the nonmedical student population. The study 
two generations.” To paraphrase evealed that the tuberculin positivity increased 
i 20-vear-old student whose skin test nong the foreign-born and decreased among the 
ts to positive now may develo; tive tu North American students during a seven-year 
ulosis and may infect his grandchild when 1948-1955) period. As a consequence of this in- 
venty formation, the tuberculosis control program at the 
it is true that a complete nat ! - niversity of Chicago was radically changed in 
lation should im lude i chest roentgenog! 
tuberculin skin te in private 


hospital it is equally true that iz tuber or this purpose, the student population was 
s screening program the positive A of livided into two groups the first (“general risk”) 
- , yup consisted of the native white students, in- 
ofilming is low in a population wit! : 
luding the first- and second-year medical students 


Che nonwhite and foreign-born students, the work- 
loubt rs in the field of tuberculosis, and the third- and 


most important epidemiologic tool in ry fourth-vear medical students belonged to the sec- 


tion of infection md (“special risk”) group. At the entrance exam- 
m every student had been given a chest 
rofilm and a tuberculin (PPD, intermediate- 
strength) skin test, with the exception of previ- 


This study was supported 

Kuppenheimer Fund 
Witson, J. L Returning tuber ulosis to 1 ously positive reactors 

family physician, Clinical Conference of the Chi- The skin test was performed with 0.1 ml. of 

go Medi ul Society, March 2 6 1960 tuberculin PPD intracutaneously on the flexor sur- 
Custer, | W Amer Rev Tuberc, 1959, of the forearm and was read after forty-eight 

It was considered positive if the induration 

least 5 mm. and the erythema at least 10 


* Woop, , et al Amer Rev Tuberc, 1958. 
8, 667 
STEIN >, AND Hetuertnoton, H. W.: JAMA, Hopces, P. C.: JAMA, 1958, 166, 577 
1960, 173, 1: * Perkins, J. E.: Tubere Abstracts, 1957, 30, 1 
Myers, J. A.: Med Forum Modern Med, 1958, Szent-Gryodreoyi, N Amer Rev Tuberc, 1957, 
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TABLE 1 
TUBERCULIN REACTIONS ACCORDING TO THE Risk Groups DURING Two Acapemic YEARS (1958-1960 


Negative Converter Positive 
Group of Students 


Number Per Cent Number Per Cent Number Per Cent*: Numbert Per Cent 


Total 4,192 3,729 53.9 463 11.0 
General risk 3,393 3,190 94.0 f 203 § 5.9 
Special risk with medical stu 799 539 7 260§ 32.5 
dents 
Medical students 83 : 71 
Special risk without medical 716 7 168 
students 


* Computed from the sum of negatives and converters. 
+t Converters included 

tx? = 21.2 P < 0.01 

§x? = 444 P < 0.01 

Differences are statistically significant 


mm. in diameter. The skin-test solution was pre- of the American white students had skin tests 
pared in such a way that 0.1 ml. contained 0.0001 during the previous year, since the modified pro- 


mg. of tuberculin PPD gram was originated only in the fall quarter of 

Microfilms only were obtained on the previously 1958 
tuberculin positive students. Since it was learned , ; 
erculin po ‘ . - It was found (table 1) that 11.0 per cent of the 
from the writer’s previous study® that the risk of 
: total population were positive skin-test reactors 
infection is definitely and significantly lower in the TI 
American white student population than in the “4 — American white population (“general 
other student groups, it seemed reasonable to re- risk”) of the students was represented by 59 per 
duce the hazard of ionizing radiation on the native cent positive reactions in contrast to the 325 per 
white group without increasing the hazard of tu- cent positivity of the “special risk” group, which 
berculous infection and without endangering the consisted of the foreign-born, the nonwhites, junior 


advantage of early detection. It was decided that and senior medical students, and workers in the 


in the follow-up examinations the “general risk”  ¢, Id 
group should have skin tests and microfilms every 
three vears only und =the “special risk group 


of tuberculosis The difference between the 
two groups is, statistically, highly significant 


hewn taste If this finding is compared with the result’ at 


the same University in 1955, the improvement is 


The results of the modified tuberculosis control quite obvious. In the previous study, 175 qrouw: 
program are encouraging enough to give assurance of the American whites, 43.5 per cent of the Ameri- 
tho can Negroes, and 61.2 per cent of the foreign-born 
The modified program was introduced in the students wer rut skin-test reactors. The per- 
1958-1959 veademit vear when 1,708 University of ntual drop of the reactions between 
1955 and 1960 (the present study) is very signifi- 


ibove outlined. In the year 1959-1960, 2, stu- 


dents were skin tested and the results now 


cant in each group 
Noteworthy is the percentage change in the re- 


, lation of positivity of the American whit nd 
ivailable of 4,192 tests for the last two academi . ne a 
: the foreign-born group. The improvement in the 
ears 
, American group is more rapid than that in the 
All newly entering students were skin tested, ex- J 
foreign-born group. At the same university, Loosli 
cluding those with known tuberculosis, students : ; 
: and co-workers” found that the prevalence of posi- 
with previous histories of tuberculosis, pre viously . 
wr tive reactions of the Americans was less than one- 
positive skin tests, and BCG immunization. In ; ° 
‘ ; half that of the foreign-born in 1948 (248 per cent 
addition, the foreign-born, the nonwhite, and the =tege 
: to 546 per cent, respectively). Seven years later 
third- and fourth-year medical students who had — 
the present writer’ found that this rate was less 
negative skin tests during the previous academic : 
. than one-third (19.0 per cent to 61.2 per cent). In 
ve were skin tested. Furthermore, the Ameri- 
1960 that rate is still changing in favor of the 
can white students who had not had skin tests 
American-born white students, the cutaneous sen- 
within three years were included. (American-born : 
: e sitivity to tuberculosis for the native whites be- 
whites constitute about 83 per cent of the student 


body at the University of Chicago.) Very many *” Loosul, C. G., et al.: Amer J Hyg, 1951, 53, 33 
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TABLE 2 


COMPARISON OF THE TUBERCULIN SKIN 


2,454 
5 2.08581 


H9 18 


otal 
General risk 
Special risk with medical stu 5 


dents 
Medical students 
risk 


students 


Special without medica 


ing less than one-fifth that of foreign-born and of 


ionwhites (5.9 per cent and 325 per cent, respec- 


tively) 
The 


ntly 


sig- 
Ameri- 


percentage of has decreased 


175 to 59 cent for the 


1955 


nif irom 
in whites since 
The 
tests lor 


1960) 


conversion from negative to positive skin 


the two academic years (1958-1959 


and 
09 per eral risk 
than seven times higher (64 per 
group. The 


clinical 


1959 was cent for the ae 


group and more 


ent) for the “special risk conversion 


rate cent for the unior and 


was 53 per 


medical students, which is quite close to 


senior 

the figures for the rest of the “special risk” grou; 

table 1). There 

concerning the reason for this great discrepancy of 

groups, but 
Neverthe- 


und the 


was speculation 


6.5 per cent) (see 


the conversion rate between the two 


no satisfactory explanation was found 


very reassuring that the number 


less, it is 


converters steadily 


percentage of and significantly 
be tween 


fol- 


control program 


University of Chicago 


that a 


decreased at the 
1955 1960. It 
long-range 


and proves consistently 


lowed tuberculosis 


with the necessary and possible flexibility, is re 


warding and worth whil 


The higher conversion rate of the medical 


Stu 
general popula- 
Thus, the 
risk 
the 
Marvland 


onversions 


dents compared with that in the 


tion again is manifest from the study 


I justly belong to the “special grour 


ormet 
The 
medical 


recent findings of Karns 


most 
students at the University of 
used incidence of 


skin reactors 


study 


bear incre 


The 


the 


centage of the positive 
medical students it he present 


144 


59 per cent), « losely ap- 


higher cent) than among 


grouy 
total population (11.0 per 


s significantly per 


the “general risk 


proaches the cent ind 


J. R.: Amer Tubere, 1959, 79, 746 


KARNS, 


Tests IN 


1958-1959 anp 1959-1960 Acapemic YEARS 


Negative Converter Positive 


Per Cent 
Number 
Per Cent 
Number 
Per Cent 
Number 
Cent 


Number 


643 1.9167 9.7 29611.9 
6221.1 69 5.0134 6.5 
9216.8 98 28.016236.0 


25 1 


541 90.2 2, IS8 88 
, 289 94.9 1,901 93.4 


25272.0 28763.9 


15 88.2 6 00 1015.1 211.7 
7217.1 88 30.9 16037.0 


56 84.8 


19669.0 27262.9 


s less than one-half of the rest of the “special risk’ 
group (34.4 per cent) 


The comp 


© years reveals 


las 


urison of the two aca- 


data of the 


posi 


1959 


a slight increase in the 
rates 
table 2) 


proportion ol converters and positive 


ive reactions and in the conversion 
1960 in both categories of students 
The 
tors did not change significantly between the “gen- 
eral risk” and the isk” groups during the 
two years. During 
pulmonary 
the active cases be longed to 


“special 
this period, four 


de- 


the 


observation 


cases of tuberculosis were 
One of 
general risk” group 
special risk” group 


It is believed that the 


tected 
and three o. them to the 
ibove findings prove that 
proper grouping of a population may decrease the 
roentgenographic examinations and, 


radiation 


Irequency ol 


ionizing hazard with- 


hazard of the 


onse 


quently, the 


increasing the number of missed 


uberculosis 


results of the study indicate that, in a uni- 


student group 
idult population, the tuberculin positivity 


The 


versity overwhelmingly 


with an 
young 

conversion rate is significantly different in the 
from the foreign- 
yn and Negro subjects. A special risk group ex- 
sts which consists of the foreign-born, the Negro, 
significantly 


ve white students that in 


with a 


and 


ind the medical students, 


gher tuberculin sensitivity conversion rate 


than the native white population. This justifies and 
nd 


ntrol program diffe rent ior the 


pl 


ites as practical and economical a tuberculosis 
two groups. Such 
ind more frequent 
The 


unnecessarily 


program assures the idequate 


ot the highe r risk group method at 


ontrol 


the same time eliminates the fre- 


radiation hazard for the lower infection rate 


It is 


convenient for the majority of 


more 


Tota 
1958 195 1958 1989 1958 1959 1958 1959 
1959 1904 1959 1960 1959 1960 1959 1960 
(rout { Students 
| 
9] 90 
16) 5 
663.8 17|0.7| 
28416.7 4327.4 
— 
| 
per 
gro 


NOTES 


the students, economical for the health servi 


effective for detection, and requires less time 
personne ] 

In view of the findings of this study, perhaps 1 
will be possible to further reduce the frequency of 
microfilming. After the initial skin test 


film, repeat the skin test in the 


ind micro- 
“special risk” group 
microfilms only skin- 


vearly, but use in positive 


Among the skin-test converters, substi- 
(14- by 17-inch) chest film for 


the microfilm. The present findings do not indicat 


test cases 
tute the regular size 
more irequent skin testing and microfilming of the 


“general risk” group. The importance of close and 


udequate checkup and follow-up studies and search 


for the 
version” should be emphasized as the best way to 


source of infection in every case of “con- 


ope with the individual’s problem and at the same 


time practice good preventive medicine 


In summary: In view of the hazards of tuber- 


culosis and of radiation in respect to the tubercu- 


losis control program, the student population of 


the University of Chicago was divided into a “gen- 
The 59 per 


eral” and into a “special” risk group 


cent of the “general risk” and the 325 per cent of 


the “special risk” groups had positive skin test 
reactions. The conversion rate was 0.9 per cent for 
the “general risk” 
risk” groups. Positive tuberculin skin test and con- 


and 64 per cent for the “special 


version rate were statistically significantly higher 


among the foreign-born, the nonwhites, and the 


medical students than among the native white 


students. The findings indicate the necessity of 
more frequent skin testing and roentgenography in 
the “special risk” group, thus reducing the radia- 
tion hazard and the cost of the tuberculosis control 
program in the largest part (80.9 per cent) of uni- 
without endangering the effec- 


versity students 


tiveness of the program 


NAnpor 

De partment of Me dicine 
Health Service 

VM edicine, 


Chicago, Illinois 


and Student 


School of University of Chicago 


August 1, 1960 


THE ADEQUACY OF PRESENT CRITERIA OF NONINFECTIOUSNESS 
AS MEASURED BY TUBERCULIN CONVERSION IN THE OFFSPRING 
OF ADULTS WITH ACTIVE TUBERCULOSIS OF THE LUNG 


Based on the work of Riley and associates,’ 


assumption may be made that an “open” 


tuberculosis will infect a certain number of tu 


berculin-negative persons who remain in close con- 


tact with him over a period of months 


refers to an individual from whose secretions 


man tubercle bacilli may be obtained, usually 


il methods or guinea pig inoculation. If « 


cultul 


tures and/or pig tests are negat 


bercle baci 


guine 
ndividual is regarded 
losed 
The ace 
closedness 
never been y testes i follow-up st 
tuberculin- ive children of patients 
medical discharges 
mn adequate therapy, 
genograms nd what are regarded as su 
bacteriologic examinations to establish no 


tiousness. The purp< this study is to 
mine if negat cultures truly reflect 

n relation to infect 
Incidentally, s 


lso determine if the 


discharged pati tatus 
ior a group ( ontacts 
study should 
of a 


follow-uy 


group of tuberculin-negative ofispring ma 


illow, through the discovery of tuberculin conver- 


sion the recognition of recurrent disease im the 


supposedly healed adult. In this light, the tubercu- 


1 household bear the same 


lin-negative children of 
infectious case as do the 


Wells-Riley 


relation to a possibly 
tuberculin-negative guinea pigs of the 


experiment 


Families studied consisted of 51 groups 

Children’s Tuberculosis Clink 

Dallas Public Health These 

lect themselves by the fact that the 
had active 


whieved what is regarded as a satisfactory 


tend the 
families se- 
idult contact 


pulmonary tuber 


Service 


one time ilosis 


conversion 


including s um 


i bv repe ated eulture The 


esult 
families must 
tuberculin-negative children either as a re 


he child’s failure to 


convert prior tl 
treatment or because of one or more liv 
subsequent to the parent's return 

The tuberculous parent must also 


ntamed continuous contac 


This study was carried out under grant No 
E-2063 from the Institute of Allergy and Infec- 
t National Institutes of Health, 1 
Health Service 


| ; 


ious Diseases 
Public 

Rirey, R 
420 
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Finally, Mantoux 


current 


spring following his discharg: 
tests of the children must be 

All tuberculin-negative tested im- 
mediately and at six and twelve weeks following 
the parent’s diagnosis. Upon return of the parent 

he household, all tuberculin-negative children 
wre tested at three, six, and twelve months, and 
unnually. Test materials have consisted 
of either 5 TU of PPD, furnished by the US. Pub- 
lic Health Service, or 0.1 mg. of OT, furnished by 
the Texas State Department of Health. Some chil- 
received as many as eight to ten Man- 
i small 
i single test currently, 


contacts are 


thereatiter 


dren have 
toux tests during the period of observation ; 
number have received but 
fter many vears of contact. A few older children 
of these families have been observed only at the 
Control 
ited to chest films. These are excluded from this 
us are children who have not reported back 
1960. Also omitted from 
ure families in which examination has not 
ill children. A breakdown of the 

f Mantoux tests are presented in table 1 
” is taken to be three months 
institution of parental treatment, an interval 


Tuberculosis Service, where study is 


ince Janu iry, 


results 


The “primary date 


during which all recently exposed children receive 
i date should be 


converted as a 


it least two M intoux tests. Su h 
d for all contacts who will have 


esult of that particular exposure. The “secondary 


date” is used to designate, for tuberculin-negative 


children, the date of the parent’s return to the 
household, or the date of birth of an infant fol- 
lowing such return. The 
hildren under study for each period of time 


number of infants and 
sub- 
second- 


sequent to the resumption of exposure or “ 
ry date is presented in table 2 

All but 8 of the source cases represent 

ontemporary long-term antimicrobial therapy 

h isoniazid plus some other drug. Surgical meas- 

have ipplied in certain of the 

in the form of resection. Some of the adult 


results 


be en 


cases, 
tients have had one or more recurrences prior to 
result 
most part have 


final attainment of a satisfactory 

The adult patients for the 
treated in local Veterans Administration, Hospital 
During much of the 
period these hospitals have required three negative 


been 


District, or state hospitals 
iltures each month for three months prior to dis- 
harge. Subsequent cultures obtained progressively 
it three, six, and twelve-month intervals have been 
wrried out by the Dallas Tuberculosis Control 
Division, Veterans Administration hospitals and 
Regional Office clinic, but the adults 
yuently defected from their regular follow-up ap- 


have fre- 


pomtments 


In the case of three families for which the fol- 


study has been more than six but less than 


iving 
ieari 
ay ol 
who 
S 
oent- 
nfec- 
t the 
I 
hes the 
neluce 
parent 
hirthe ‘ 
family 
with his 
1957 
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TABLE | 
Manroux Stratus or 231 ConTacts OF 
InpEX CAsEs 


Total children in 51 families 
Roentgenographic study only 


Mantoux-tested offspring 

Born prior to primary Date 

Mantoux primary 
date 

Mantoux 
date 

Born subsequent to secondary 
date 

Mantoux negative offspring at 
risk 

Converted 

Insufficient follow-up study 

Not retested since January 


positive at 


negative at primary 


1960 
Children in present study 


TABLE 2 


DuRaTION or Exposure FoLLowinG 
SecoNDARY Date 


Contact Period 


6-12 months 
years 
years 


9 
3 
4 


5-6 vears 
6-7 vears 
7-8 vears 
years 
9-10 vears 
10 years 


Total: 412 contact years 


twelve months, the adult remains on drug regimens 


as an outpatient 
51 families there are 231 offspring. Nine- 


In the 


teen of these had roentgenographic examination 
only and, consequently, Mantoux tests were avail- 
able on 212. At the were 146 


offspring, of whom 55 (37 per cent) were Mantoux 


primary date there 


positive and 91 (63 per cent) were Mantoux nega- 
secondary date 
ind 6 of 
1960 


at the primary date and 


tive. Born and surveyed since the 


are 67 children, one of whom converted 


whom have not been tested since January, 


Of 91 who were negative 


who have subseque ntly been tested, 27 have not 


been retested within the past year, although their 


siblings have received tests. These 27 were nega- 
time of the last 


these defectors are in 


tive at the Mantoux, however. 
(Most of 


or early adult life and a conversion at their present 


late adolescence 


age would not necessarily derive from the parental 
source.) 

With all exclusions accomplished, there are 125 
offspring of 51 tuberculous parents who have been 
an average of 3.2 years of contact fol- 
lowing the secondary date. One 
This took place in the six-year-old son 


followed for 
“conversion” has 
occurred 
of a female patient whose original disease dates 
from about 1940 and whose last clinical activity 
1949-1950 
that time and remained continuously 
till March, 1960, when the boy 


however, had 


was in Two children were born subse- 
quent to 
negative became 


tuberculin positive. The mother, 
sought examination on account of persistent cough 
and had been discovered to have roe ntge nographic 
and bacteriologic relapse of her disease prior to 
re-examination 


the boy’s visit for 


The low rate of adequately 


treated patients has been well documented.® * This 


relapse among 
group of 51 patients who had received satisfactory 
treatment and acceptable results resembles larger 
series in a relapse rate of 2 per cent 

But present concern is not with the relapse rate 
but with the 
tient. If 
negative on 
organisms during upper respiratory infec- 


“safety” of the culture-negative pa- 


individual who is consistently 


culture 


such an 
intermittent produced a few 
viable 
tions, would these be significant from the stand- 
point of infectivity? Are bacteriologic studies as 


currently a reliable index of the patient’s infectiv- 
ity? 

The prolonged, intimate, and intensive contact 
“healed” 


children, particularly in the unfavorable racial and 


of the parent with tuberculin-negative 


economic conditions that characterize this group 


of families, should constitute a most rigorous test 


of the parent’s infectiousness. It is apparent that 
the group of families is rather small. It is also true 
that some special factor may be operative in that 
only 37 per cent of the offspring were positive to 


date. This 
a much large r local group 


tuberculin at the 
than that for 
under study, but may be taken as near the average 
for the 

numbers of organisms.® 


primary percentage 


is lowe! 


offspring of index cases excreting variable 


Trans 18th Conf on Chemother 
Administration-Armed 


* Worosec, T 
Tubere, Veterans 
1959, p. 173 

*Lonotey, B. J., et al.: Trans 
Chemother Tuberc, Veterans 
Armed Forces, 1959, p. 279 

"Van Zwanenserc, D.: 
1960, 82, 31 


‘ yrces, 


18th Conf on 
Administration- 


Amer Re Vv Re sp Dis, 


137 
19 
212 
146 
55 
9] 
158 
l 
5 
125 
| Number of 
Childre 
14 
$2 
4 vears 15 
5 vears 20 
2 
125 


NOTES 


reservations, however, the sig- 


With all of these 
nificant finding is that only one child of 125 be- 
came tuberculin positive during a follow-up that 
averaged 3.2 years. This “conversion,” as indicated 


above, occurred in the presence of obvious clinical, 
roentgenographic, and bacteriologic relapse in the 
parent, and very shortly following the relapse 

Since no conversions appeared in 124 children in 
whose parents the disease did not relapse, it seems 
permissible to infer that the present intermittent 
cultural method for tuberculosis is probably reli- 
able and that the offspring of adequately treated 
index cases are at no greater risk than the average 
school child in the same social and economic group, 
whose conversion rate is about 25 per 1,000 per 
vear.” 

In summary: During a 3.2-year follow-up study 
of 125 offspring of 51 supposedly healed adult in- 
tuberculin conversion occurred in 


*Cuapman, J.8.: Minnesota Med, 1959, 42, 1773 
*Dattas Tusercucosis Association: Unpub- 
lished data from school-testing program 


dex cases, one 


ussociation with a frank relapse of the parent’s dis- 
No conversions occurred in 123 offspring of 
Present cultural 


ease 
50 parents 
methods for tubercle bacilli seem to be adequate 
for the establishment of noninfectiousness 


who remained well 


Joun Cuapman*® 
The University of Texas 
Southwestern Me dical School 


Dallas, zas 


November 17, 1960 

*The writer wishes to express his gratitude to 
Mrs. Margaret Dyerly, social worker, for her un- 
flagging efforts to persuade families to return for 
follow-up study; and to members of the staff of 
the Dallas Tuberculosis Control Division; and to 
the staff of various hospitals who have cooperated 
most willingly in providing data. Special thanks 
are due to Mrs. Leona Hunter, R.N., of Dallas 
Tuberculosis Control Division for her cheerful 
und skilled assistance in the Children’s Tubercu- 
losis Clinic 
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ENDOBRONCHIAL INSTILLATION OF ISONICOTINIC ACID 
HYDRAZIDE IN CHRONIC CAVITARY 


PULMONARY TUBERCULOSIS 


To the Editor of the American Review of Respira- 
tory Dise ases: 

We have attempted a new approach in the 

treatment of patients with long-standing extensive 


could 


purpose 


fibrocavitary tuberculosis who 
not or would not undergo surgery. The 
was to bring the organisms into contact with high 
local This follows 


Carabelli’s’ reported successes in the treatment of 


pulmonary 


concentrations of isoniazid 


recent cases of pulmonary tuberculosis by the 


intrabronchial instillation of isoniazid suspended 
in oil into the segmental bronchus leading to the 
involved area 

Prior to bronchoscopy each patient had inten- 
sputum and roentgenographic studies, and 
these were continued at frequent intervals during 


Also, susceptibility of the 


sive 


the course of treatment 
bacilli to various 
1500 y per ml 
throughout the study? 

The 
niazid in 
ethylene tube inserted into the 


tubercle concentrations of iso- 


niazid up to was determined 


suspension of 500 mg. of lyophilized iso- 
instilled through 
lobar 
topical anesthesia 


this was done at intervals of three weeks and later 


olive oil was a poly- 
bronchus by 
bronchoscopy under Initially 
at biweekly intervals. Seven patients were treated 
with an average of 13 treatments per patient. All 
of these had old fibrocavitary pulmonary tubercu- 
losis with infectious sputum 

The 


None of the patients showed any favorable roent- 


results of this study were disappointing 


ae nographic changes or reversal of intectiousness 
One 
tum cultures to negative, turned up with two posi- 


patient, who initially did “convert” his spu- 
tive cultures again toward the end of his treatment 
All patients stated that they felt better, in spite of 
no clinical evidence of this except that the bronchi 
of the involved lobe no longer showed injection of 
the mucosa little ifter the 
third bronchoscopy in all patients. We did not en- 


and very secretion 


Carapecu, A. A.: Dis Chest, 1958, 34, 162 
Mipp.esrook, G.: Amer Rev Tuberc, 1954, 69, 
i71 


counter any unfavorable localized or systemic re- 
actions to the procedure or to the drug 

We were fully that the acid-fast bacilli 
in some patients would show a high degree of re- 
sistance to isoniazid, but we thought that in most 


aware 


instances we might achieve a sufficiently high local 
concentration of the drug in and around the le- 
sion with its acid-fast bacilli to overcome the re- 
sistance to the drug. This would have been in ac- 
cord with Carabelli’s assumption of a potential 
level of saturation of 842 y per ml. in the local 
tissues. The bacteriologic status of the 7 patients 
is shown in table 1 


TABLE 1 


Susceptibility to Isoniazid 
Resistant at 1,500 » 
Resistant at 1,000 5 
Resistant at 100 
Susceptible 
Susceptible 
Susceptible 
Susceptible 


It is believed that, due to the marked fibrosis 
which was present in these patients as the result of 
their long-standing pulmonary infection, the bron- 
chial lymphatics were occluded and, therefore, the 
drug could not be carried to the lesions. In addi- 
tion, the fibrosis and scarring of the bronchial walls 
most likely prevented adequate adsorption of the 
material. 

In summary, seven cases of fibrocavitary pul- 
tuberculosis treated by the intra- 


monary were 


bronchial instillation of isoniazid without any 
favorable roentgenographic changes and without 
“conversion.” It is our opinion that this 


treatment for this 


sputum 


is not a satisfactory mode of 


type of disease 


Leon L. Titcne 

Hans F. Srern 

Srantey P. Meerz 
Surgical, Tuberculosis and Laboratory Services 
Veterans Administration Hospital 


T icson, 


November 3, 1960 
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Books 


MepiciNn¢ Lectures to the 
No. XXI, 
I dited 


Universities Press 


AND ANTHROPOLOGY 
The New York Academy 
lago Galdston. Pp. 165, 
New York, 1959. Price 


ol 
by 
$3.00 
lectures presented 
of Medicine 


men 


These six were 
York Academy 
group ol 
fields. Each looks to the relationship between mec 


several years ago 


distinguished from a variety 


cine and anthropology from the vantage ont 


properly, disciplines 


tine 


more 
of 


than one professional field 


his own discipline 


or, 


tor the iter number cont 


gre 
identified with more 


selec 


tion of these men was « specially fortunate, 


they bring from their own backgrounds 


of ind knowledge essential for drawing 


interest 


recently have been considers 


ol 


1 focus what until 
knowledge 
be 


is persuaded th 


unrelated 


of 


totally 


The 


spheres 


the volume may 


success 


seemingly unrelated disciplines are indeed 


allie d, at 
“The 


inthror ology, 


least in theory if not as yet in pract 


study of man, the broadest definiti 


i] ossible definit 


sit kne Ss 


ol of course 


medicine, with the added phrase “in 
health 

The 
physician, 


the 
‘ omple telv 


volume for the p1 
for the 


i biologi 


message of this 


medical rese 


well 


of 


is that study man 


be 


to the 


as process 


not understood without 


study of man as a social 


As this reviewer sees the 


two sets of they are intertwined 


processes, 


have been separated in the history of smence 


practical convenience 
But, Marston Bates, 
Northrop, a philosopher, 


humanist, 


ecologist, | 
W. Dodds. 
must bro 


of 


and John 


ill point out, medicine iden 


base to include the relevant aspects 


anthropology 
Man 


ment 


in his manifold relations to his en 


ind svymbol-using 
ber 


which is a tool- 


remade mus nere 


1o1 


ome 
the the 
demiology, and 

should bu 


rived studies of social and polit il 


irom 


tion as well as on modes of transmission 
opulation 


Ray mond | 


for this re 


ind urves 


As 


has 


British 


ler ti 
nis 18 


written 


inding essay n this volume 


most outst 


eult ration process whereby, one 


in 


reference 
ind cultural process 


relationship between these 


Laity, 
Medicin 


International 


I 


10n Ol 


wcticing 
ircher 


ind 
for 


cultural 


of another, including its medicine, is 
the successful ex- 


the culture 
ant. It 
tension of medicine to peoples in the economically 
ol 
etiology and practice, 
id folk traditions 

Dr 


gist, elucidates 


reley be crucial to 


may 


underdeveloped are the world where curing, 


both in ire based on tribal 
Paul Fejos, a physician turned anthropolo- 
ol 


and 


the concepts magic, so im- 


primitive medicine essential for 


the full understanding of the psychology of peoples 
in world who are now in contact with 


the primitive 


scientific medicine 
Dodds, 
e pressing need for 


ibout practically 


is an educator in the humanities, pomts 


liberalizing the medical 


suggest how this can 
the face of 


medical schools 


riculum, but fails to 


brought in vested 
ol 
Leighton, as a social psychia- 


luable 


the 


the div 


ognized 


erests 


Di 


st. has re¢ 


within is10ns 
Ale x inder 
research on 


ind done \ 


he tremendous importance of rate culture 


change in its effect on the mental health of a popu- 
lation 

This book points up the ideologic bases for closer 
of these two vast fields of knowledge 
thoughtful physician will not disagree with the 
Dr 


fault 


tegration 
he 
broad Galdston in 


the 


irgument, so well stated by 

find 
essays which fol- 
be 


terms of the education of physicians. The 


his Introduction, but he may with 


iny suggested plan in the 


low as to how such integration can brought 


ibout in 
task 


n inthropology 18 


und the leaders 
for 


facing the medical educators 


tremendous, for it calls 


planned change in professional fields, each of which 
to over- 


le ad 


is its own fixed interests that are not easy 


ome. Successful collaborative research 


may 
the way 
The 


ind set the example for the educators 


conservative anthropologist will raise the 


jue Anthropology may serve to advance med- 


on 


il knowledge, but can such application rdvance 


inthropologic theory? This is not just carping criti- 


for effective collaboration must be enriching 


cism, 
fields 


To this the reviewer rejoms: Theories of culture 


hange need to be put to the test. not onlv in com- 


inge, but in long- 
ted change. Medicine, 


ind mental health, offers 


ve studies of natural ch 


of dire 
fields of public 


studies espe- 


mm the 


oving grounds par excellence 
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Health 
Cornell University Medical Center 


New York, New York 


Department of Public 
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Volume |! Allge- 
Edited by J. Hein, H. Klein- 
schmidt, and E. Uehlinger. Pp. 832, Georg Thieme 
Verlag, Stuttgart, 1958. Price, DM 178 per 
DM 142.40 per volume for set of five 


HANDBUCH DER 
meine Grundlagen 
volume 
singly ; 
continues the great tradi- 


The 


tion of the German medical handbooks compiled 


book under review 


and edited for each specialty, which won a well- 
deserved international reputation in the early part 
How 


contribute to the 


of this much can these reference 


works 


scientifically 


century 
modern, 
The re- 


two 


traiming of the 
clinical specialist? 
remark 


eminent German virologist, Prof 


oriented 


viewer remembers distinctly a made 
vears ago by the 
that the “era of the handbooks” is 
irefully 


brief, 


Henneberg, 
dead and that 
bibliography, accompanied by a 


the future belonged to the 


compile d 


factual, impartial text (a method which was, for 


Prof 
Even if this is true 


instance, followed in Raettig’s recent work 
und fur- 
this di- 


hand- 


on bacteriophages) 
ther developments might very well go in 
rection—one is compelled to admit that the 
book under review fails to show signs of decay or 
impending death 

An endeavor on so grand a scale as the present 


work 


view of the 


historical re- 
tuberculosis problem, and task 
-rof. Léffler of 
internist. In 


must by necessity indicate a 
this 
has been brilliantly discharged by | 
Ziirich, the 
short, chapters, frequently 
readable Prof. Léffler 


reader the seemingly endless road of trial and error 


internationally known 


concise using € usily 


tables. unveils before the 


which mankind had to transgress in its search for 


the cause of tuberculosis The recognition of the 


infective character of the disease and the intelli- 


gent hygienic and dietary measures conceived by 
the Greeks and Romans fell into oblivion, eventu- 
illy to be revived again in the early Rennaissance 
The hygienic measures, carried to 
public health laws of Philip IV of Naples, 


delaved the 


excess by the 
actually 
final which won—over 


victory was 


countless last minute errors and setbacks (among 
the failure to recognize the tuberculous char- 
Rudolf Virchow 
eminent French clinicians—in 1882 by 
will find it difficult to tear 


from this fascinating chapter 


the 
and some 
The 


away 


acter of scrofulosis by 
Koch 
reader himself 
before finishing it, 
not le ast because of the sections de voted to the de- 
velopment of the sanatorium movement and to 
the discovery of the antimicrobials 

Professors Suter (Gainesville) and Bloch ( Pitts- 
burgh), neither of whom needs any introduction 
to the reader in the United States or Europe, have 
contributed two brilliant chapters on the biology 
of the 


of tuberculosis 


tubercle bacillus and the immunobiology 


Reviewing the literature on non- 


specific factors influencing experimental tuberculo- 


sis, they stress the vital role which host resistance 


plays in determining the virulence of the tubercle 
once 
LDw 
for a given strain which will largely depend on 


of the latter and the mode of 
media 


bacillus. For this reason, difficulties arise at 


if the investigator attempts to determine the 
the stability infec- 
tion. All 
cultivation of the 


used for the 
critically 


important currently 


tubercle bacillus are 
reviewed and the reliability of the counting meth- 
ods is discussed at length, whereby particular em- 
phasis is laid on Fenner’s dilution procedure. A 
comprehensive report on the metabolism of the 
tubercle bacillus follows in which the authors 
justly stress the necessity to re-examine the data 
known at present by studying the behavior of the 
The 


reader interested in morphology will find an ex- 


tubercle bacillus in the tissues of the host 
cellent compilation of the pertinent information, as 
detailed 


bacillus and a 


well as data on the chemistry of the 


review of the numerous extraction 


methods employed to investigate its chemical 
structure (an exce llent table will be found on page 
164) Drs and Bloch 
develop views on the antigenicity of the 


bacillus and the 


From this, Suter logically 
their 
various fractions of the tubercle 
specificity of tuberculin and PPD, the potentiali- 
ind killed v accines, and the role of 


the allergic reaction in the 


ties of living 
mode of spread of the 
tube rele bac illus 

The last mentioned question, i. e., the problem 
altered 


tuberculous infection, is taken 


of the significance of reactivity in the 


spread of a up m 
Pro- 


con- 


following three chapters 
Mainz 
a careful definition of the subject, 
that 
considerable 


great detail in the 


Fassbender of introduces his 


Lessor 
tribution with 


and points out the term allergy has under- 


gone changes from the times of 
Clemens von Pirquet, who coined it in 1908, to 
Robert Réssle, who gave it its present meaning in 
1932 by 


forms of 


into the three reaction 
Pro- 


allergy can al- 


subdividing it 
hyperergy, hypergy, and 
that 
factors determining 
infection. He 
the two 
Uehlinger on 


anergy 


uassbender stresses 


fe Ssor 


ways only be one of many 


the outcome of the tuberculous 
gives 
posing views of 


the relations between reaction form and anatomic 


an impartial account of 
and 


then op- 


Hiibschmann 


in the infected host, both of which are too 
agree- 
as to the significance of the epi- 


picture 
complicated to be abstracted here. Greater 
ment is present 
thelioid cell which is conceived to be the landmark 
of a successful host response to the antigen. The 
hyperergic state is accompanied by hematogenous 
spread, cavity formation indicates a labile state, 
and the acinar-nodular 


German literature indicates an ane rgic state 


phthisis of the 
The 


chapter is concluded with a brief discussion of the 


type of 


role of allergy in the pathogenesis of sarcoid. The 


Schmid 


sistance, such is 


tous 
the 


port 


In pose d 


‘ 
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d by f 


pleurisy, 


with relerene 


Schwengler 


xudative usthma (the possibility 


fic tuberculous asthma is suggested), 


mesenchymal hepatic reaction, inter 


erythema nodosum, and tubercu 
The 
ng re-eVv iluation of 


ind The 


the possibility of 


phritis 


latter includes most 


the 


polyarthritis 


ous 


‘ observations of 


teres 


Berger suthor does draw 


on to a simultaneous sensit 


on against streptococci, a point which ce 


veeds further consideration 
Prof. | 


ictive I it it 


erdinand 
Hei- 


lascinating 


rl internationally famous 


now living in 


lelberg, gives in his contribution a 


inalvsis of the vanious factors influencing host re 


race, species, constitution he 


from a hvpomesenchyma 
The re 
tables on 


placed 


ind those fa 


hvper- 


and 


lifferentiates a 


type), wer is referred 


very interesting 206 


207 Particular emphasis is on the TY 


of t he 


resist 


ince monocyte tors which 


lepress unce, among which he includes supe 


dis 


iuthors share 


ind metaboli 


The 


differences between 


infection, radiation, 


ise, as well as lactors 


Rich's 
und 


views on allergy 
immunity 
Kleinschi 

Handbook und | 
ws at the U 
contribution to the questions of tuber 


He 


characteristics 


Profs 


rolessor emeritus of | 


niversity of Géttingen, has devot 


ulin 


ulin sensitivi points ou 


ire the absence of 


guine 
ms of high doses 
tuberculin, 
bacillus at 


using the heated 


produce 


whol low 


ond by 


ous wavs of transfs Tring 


hvpersensitivity 


des an interesting analysis of 


sionally 


After a det 


irallergy which is 


vaccination 


iction in only 80 per cent 
verculous meningitis 

Professor 
Federal Dep 
does 


speaking 


Redecker, president emeritus of the 
irtment of Health of West Germany 
introduction to the English- 
His article the epi- 
undoubtedly belongs 


Handbook 


formu- 


not require any 


chest specialist on 


demiology of tuberculosis 


umong the most outstanding in the 


Beginning with a short historical essay, he 


ites ifter argument to demonstrate the 


the 


irgument 
ulvancement of 
If the 


untouched 


lose association between 
ivilization and the progress of tuberculosis 


breaks 


mortality 


aisease into an area heretofore 


with an adolescent and an old- 


With 


ond peak will flatten out 


curve 


ge peak will result further “Durchseu- 


hung,” the se¢ 
tulated that 


It IS POs- 


higher mortality curve of males 


the 
the 


legislation 


female mortality 


the 


rofessional and social competition from 


with generally lower 


mce social has removed worst ex- 


esses 


ot 


men. In making this point, the author advances 
(Unfortunately, 


back 


relationships between mortality 


1 weaith of statistical material 


last American statistics used dats to 


/ The 


und starv 


close 
reflected in figures accumulated 
for 


tion are 
tne 
al- 
Cerman 
1942 

infection and mode of 
reviewed by Prof Hedy ill, the 
known head of the central dispensary 
sa The re find 


inatmg survev ¢ the 


during the two world wars as, instance, in 
British 


most at 


mortality rate which started to declins 


once after the threat of the 


blockade 


Sources of 


worst 
larine h ad be en overcome in 
tuberculous 
Th re inter- 
nationally 


nensely 


uder will here n im- 


recent litera- 


ire and ist 


experience 
Hedvall 
the 


Professor very demands closer 
torgotts 


ind 


ressed as sites of entry 


intec- 


sewage. Tonsils and bron- 


ind a compre- 


vccount is given of P. H. Schwartz's theory 


bronchial penetration 


edit of the Hand- 


re ad has 


st inding geneticist 


national recognition 


gtiaions on pure- 


is observ tions on 


twins a 


of which were pursued in 


The 


mulated material prohibits its detailed dis- 


on Verschuer) enormous amount 


n this review, but it may be stated that 


knows ot no r present source 


the might obtain a 


the subject 


interested 
comprehensive survey of 
considers in great detail studies on 

ns conducted both in the 1 and on 


Plan ansky, 


and then 


by Kallmann 


Verschuer, et cet gives 


$42 

in Ce ity are ther of cases of tu- 

carditis, 

stitial n 

— 

nis 

genicity and the slow toxicity which produces 
te ly after repeated inje bure 

od first bv fractionat 

berculin NEN are discussed. This also of the ay 

inch the phenomenotr To the great 
pa observed aft book, the article on “determinants of 
smallpox en. siled review been entrusted to the 
the literature the author concludes that at |. Prof. Diehl, who won inter 
160 imternatione! unite must he iniected is hrough his large-scale investi 
lonis large number 
f near oblivion. Dr. Herrmann, who discovered «;, 

the bacillary antigen “Essen,” compares its sp P, 

the antigens “Bonn, | “Japan,” and “Beller.” To the continent 
st rehable antigens g : Alten, Dieh| / 
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a brilliant analysis of his own animal studies and 


Kiister and 
that the 


Lurie, Wright and Lewis, 
Kronig, and G. Weber. He 


greatest caution is indicated in the interpretation 


those of 


points out 


of their often contradictory results, but he be- 


lieves that the following conclusions at justified 


(1) Pulmonary and peripheral tuberculosis are to 
a certain extent mutually exclusive. (2) An heredi- 


tary trait to develop peripheral manifestations 


of tuberculosis exists in man. (3) Twins have a 


propensity to manifest similar forms of late, gen- 


eralized tuberculosis. In man, a hyper-reactive 


lymphatic reaction occurs which shows a good 


tendency to deal successfully with the infection 
The Prof 
Ott, has undertaken in two chapters the eminently 


well-known Swiss chest specialist 


difficult task of reviewing environmental, age, and 
sex factors influencing infection with and spread 
of tuberculosis. He points out the fallacy of mak- 
food 


outbreak of the disease, 


ing shortage of alone responsible for an 
using a particularly well- 
documented example. Tuberculosis mortality rose 
after the defeat of the 


a time when the rationing system still 


in Holland almost at once 
country at 
provided approximately 2,300 calories per day for 
the average consumer, while, in Denmark, where 
the consumer was able to obtain approximately 
3,000 calories per day, tuberculosis mortality con- 
its gradual The 
situation in unoccupied Switzerland was similar to 
that in Denmark, although the daily 
take somewhat less. When, however, actual 
famine Holland in late 1944, the death 


rate for tuberculosis started to climb out of pro- 


tinued prewar downward trend 
caloric in- 
was 


began in 


portion to its previous trend, now demonstrating 
a clear association to lack of supplies. Ott follows 
Gorrstein 


in analysis of similar observations by 


in Finland and Wolff in Germany which demon- 
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Edition. Edited by Burgess 
Pp. 1001, Grune & Stratton, 
1960. Price, $28.50 


or Cuemicat Genetics. By Bernard 
188, W. B. Saunders Company, 
Philade Iphia, 1960. Price, $5.00 


An OUTLINE 


S. Strauss. Pp 


FUNDAMENTALS AND POSSIBILITIES IN ANTI-TUBERCU- 
Losts Vaccination. By Richard Prigge and Giin- 
ther Heymann. Pp. 108, University of Toronto 
Press, Toronto, Canada, 1960. Price, $5.00 

Hypnosis. By Ainslie 


A System or Mepica. 


still 


several decades among the members of the gen- 


strates a retardation of growth evident for 


eration born during the hunger period. Conse- 
highly 
quoted which were made by Giese on autopsy ma- 
World War II, which re- 


vealed in starving or undernourished tuberculous 


quently, the important observations are 


terial during and after 


patients forms of spread hitherto unobserved. Pro- 
fessor Ott reviews the available evidence for the 


influence of age on the disease, and concludes that 


infants generally show a greater ability to deal 
successfully with the infection than do babies, and 
that the age group of greatest risk comprises more 
their 


general “Durch- 


young adults who are about to begin pro- 
fessional careers if, otherwise, the 
seuchung” is low 

The last Prof 
devoted to the epidemiology and pathogenesis of 
tuberculosis. At the 


tion, 385 per cent of the cattle in Germany wer 


chapter, written by Cohrs, is 


veterinary time of publica- 
still infected with tuberculosis, but the government 
plans to eradicate the disease completely in the 
goat 
the dog as carriers is stressed, and a detailed ac- 


next ten years. The importance of the and 

count is given of the course of tuberculosis in cat- 

tle 
While 


umes of the 


the publication of the remaining four vol- 
Handbook must be 
that 
extraordinarily 


awaited, it should 


be stated now the work in its present form 


represents an well-planned en- 


Ac- 


recommended to all 


cyclopedia of our knowledge of tuberculosis 


quisition of this volume is 


scientifically oriented workers in this field 
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NOTICES 
The following dates and locations of the next four annual meetings of the National Tuberculosis As- 
sociation and the American Thoracic Society have been selected and approved 
1961—Cincinnati, Ohio—May 21-25 
1962—Miami Beach, Florida—May 20-24 
1963— Denver, Colorado—May 12-16 
19}4—New York, New York—May 24-28 


CHEST PHYSICIANS ESTABLISH FUND TO ASSIST CUBAN MEMBERS 


the American College of Chest Physicians held in 
Washington, D. C., on November 2 was adopted to establish a relief fund 


for Cuban members of the College who have been exiled temporarily from their country. The Board 
the fund, and contributions are being solicited 


At the meeting of the Board of Regents of 
28, 1960, a resolution 


of Regents voted to contribute $5,000 to launch 
from College members and others who are interested. The Cuban Chapter of the College was founded 


in 1940 and now has 74 members 
For further information, contact Murray Kornfeld, Executive Director, American College of Chest 


Physicians, 112 East Chestnut Street, Chicago 11, Illinois 


ANNOUNCEMENT 


TRUDEAU SCHOOL OF TUBERCULOSIS AND OTHER PULMONARY DISEASES 


FORTY-SIXTH SESSION, 1961 


Che Trudeau School of Tuberculosis and Other Pulmonary Diseases, which will hold its forty-sixth 
session in Saranac Lake, New York, from June 5 to 23, 1961, continues to provide a unique opportunity 
tor training in the field of chest diseases. This annual postgraduate course for physicians conducted 
under the auspices of the Trudeau Foundation and supported by the Hyde Foundation, is able to pro- 
of $100.00 for a three-week session. Attendance at the 
Trudeau School carries with it a thorough review for specialization in pulmonary disease or for work in 


vide outstanding instruction at a minimal tuition 


public health involving tuberculosis 

In addition to the local medic il faculty 
und the Sunmount Veterans Administration Hospital, about thirty 
Sara 


consisting of some thirty doctors from Saranac Lake, Ray 


Brook State Tuberculosis Hospital 
of the leading teachers and investigators in the Eastern United States and Canada are brought to 
nace Lake each year to lecture or to conduct seminars in their special fields. Approximately half of the 
time is devoted to tuberculosis, and the other half divided between such subjects as silicosis, pulmonary 
pneumonias, and intrathoracic tumors 


sarcoidosis 
A few scholar 


fibrosis emphysema fungous infection 
The enrollment is necessarily limited and, therefore application should be made early 
ships are available for those who qu alify 
Tuberculosis and Other Pulmo 


Ing tiries should be addressed to the Secretary rrudeau School of 


nary Diseases, Box 670, Saranac Lake, New York 
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INTERNATIONAL UNION AGAINST TUBERCULOSIS 


XVith 


The XVIth International Tuberculosis Confer- 
ence, under the presidency of Dr. G. J. Wherrett, 
will be held in Toronto, Canada, September 10-14, 
1961, delegates from sixty-eight member countries 
of the Union attending 

An international committee has arranged a com- 
pre hensive program covering many aspects ol cur- 
rent thought on tuberculosis, and there will be 
presentations on the latest work from many coun- 
tries. The participation of distinguished speakers 
from all over the world will make this an out- 
standing international conference. A special feature 
will be the simultaneous interpretation of the vari- 
ous sessions into English, French, German, Rus- 
sian, and Spanish 

Toronto has excellent facilities for such a con- 
ference. All of the meetings will be held at the 
toval York Hotel, and there will be ample ac- 
commodation there and at other nearby hotels 

Administrative sessions of the Union will be held 
in Toronto from September 7 to 10. Meetings of 


technical committees are expected to be held on 
September 8, 9, and 10. These committees are con- 
erned with health education, radiology and mass 
roentgenography, surgery of tuberculosis and col- 
therapy, epidemiology, laboratory methods, 
BCG, 


microbials and chemotherapy, and oc« 


lapse 
domiciliary and ambulatory treatment anti- 
upational 
therapy and rehabilitation 

On Sunday, September 10, the inaugural session 
held, at which the distinguished patrons of 
headed by the Governor Gen- 
eral of Canada, the Minister of National Healt} 
ind Welfare, and the Minister of Health for the 


Province of Ontario, are expected to be present 


will be 


the Conference, 


The outline of the scientific program is 


Septembe 1] 


Primary drug resistance of the 
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and epidemiologi 


l PM 
tube le 


(bacteriologic, therapeutic, 
problem ) 
Prof B 


France); Principal rapporteur: Dr. G 


aspects of the 
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Me 
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ner (Germany ) 
Primary resistance of the 
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and epidemiologic aspet of the 


230-530 pM drug 


tubercle ( bacte nologi , therapeutic, 
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Discussion 


2.30-5.30 pm.: How to inform the general public 


that tuberculosis is not vet under control 


vie panel: Dr. G. J. Wherrett 


INTERNATIONAL TUBERCULOSIS CONFERENCE 


(Canada); Principal rapporteur: Dr. Margaret 
E. Nix (Canada). 

230-530 p.m.: Free communications 

ue sday, September 12: 


9 amM-1 pM.: Pulmonary tuberculosis in 
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Prof. Ph. V 


logic, clinical, 


Chairman of the panel 


Pulmonary tuberculosis in per- 
(epidemio- 
clinical, and therapeutic aspects). Dis- 


9 amM-1 pM.: Prospective role of voluntary tu- 
berculosis associations throughout the world 
Chairman of the Gedde-Dahl 
(Norway); Principal rapporteur: Dr. J. Meijer 
(The Netherlands) 

230-530 pM 


ing the taking of prescribed drugs by tubercu- 


pane Dr T 


Methods of improving and check- 


lous patients (study of the problem in con- 


sideration of the different sociologic and 
economic conditions prevailing) 
panel: Dr. P. V 


Principal 


Benjamin 


Wallace 


Chairman of the 
(India) ; 
Fox (Great Britain) 
230-530 pm.: Free 


rapporteur: Dr 
communications 
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New 


tuberculin sensitivity 


9 AM-—l PM concepts regarding the sig- 


nificance of (with spe- 


cial reference to the problem of low-degres 
sensitivity) 

Nissen Meyer 
rapporteurs: Dr. P 


Britain), Dr. Carroll E 


Chairman of the panel Dr 
(Norway): 

D’Arey Hart 
Palmer (US.A.) 
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Principal 
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Respiratory insufficiency 
tients with pulmonary tuberculosis 
Chairman of the Prof. J. K. Kraan 
(The Netherlands); Principal rapporteur: D1 
P. Sadoul 
230-530 
tion of isoniazid 


Chairman of the 


panel 


France) 

The problem of rapid inactiva- 
panel: Dr. A Armstrong 
(Canada); Principal rapporteur: Dr. L. H 

Schmidt (US8.A.) 
230-530 pm.: The 


tween sarcoidosis and tuberculosis 


problem of the relation be- 


Chairman of the panel: Dr Lofgren 
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XVI TH INTERNATIONAL 
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Conference 
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major session 


in broad outlines, particular 
detail 


am ple 


the subject 


then 


will cover 


being presented in by five 
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discussion the 
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members oppor- 
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panel 
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There will 
commercial exhibition in connection with the Con- 
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Those 
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Ottawa, 
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culosis Confere nce, 


be a large scientific, technical, and 
ference 
ire planned. Delegates will be given an opportunity 
the latest the Canadian medical world 
through visits to Western Hospital, Sunnybrook 
Hospital, Toronto Hospital for Tuberculosis, The 
Charles H. Best and the Hospital for 
Sick Children 

A full program of receptions and social events 
is being planned for all who attend. These will 
include the Presidential banquet, receptions by the 
of Toronto, 


to In 


Institute, 


Government of Ontario and the City 
un orchestral concert, a boat trip on Lake Ontario, 
und visits to art galleries, museums, and theaters 
An all-day tour of Niagara Falls is being arranged, 
und there will be a special ladies’ program on each 
At the of 


will postconfe rence tour of 


the scientific sessions, 


the 


day conclusion 


there be a St 
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The Editor recognizes the inevitable incompleteness and arbitrary selectivity of any abstract- 
ing service, including this one. It is his belief that the usefulness of the present Abstracts section 
will be enhanced if the reader is informed of the general purpose of the abstracts and the criteria 
employed in their selection. 

It is the purpose of the Abstracts section to acquaint the diversified and international reader- 
ship of the Review with the gist of original and scientific articles which are related to the gen- 
eral subjects of tuberculosis or respiratory diseases implicit in the title of the journal. In this 
connection, 42 abstracters systematically review 239 journals which represent 36 countries and 
which are published in 22 languages. In most instances, abstracters cover journals in fields of 
their special competence. It is evident that the diverse interests of the readers of the Review 
dictate a balanced selection of clinical, laboratory, and epidemiologic studies. Such selection 
will often preclude the publication of articles equal in scientific merit to many presented here. 

In the publication of abstracts, cognizance is taken of the extent to which the journals yield- 
ing them are circulated. Articles from journals of wide circulation may be mentioned by title 
only. This space-saving device is also employed for articles which defy condensation without the 
omission of essential data or discussion. The attention of readers is thus directed to the existence 
of papers which are no less important because they are not summarized 
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ABSTRACTS 


NONTUBERCULOUS normal children. The following deviations from 
THORACO-PULMONARY DISEASE the norm were found: lower voltage and longer 
duration of P waves in all leads; lower voltage of 

R waves in all precordial leads and almost all limb 

Bronchial Obstruction Secondary to an Aber- und unipolar leads; des 
rant Pulmonary Artery. J. R. Dernicx* and H cordial leads; slight delay of intrinsicoid deflection 
SToRCKLE iMA J Dis Child, June, 1960, 99 
830-832. (*U. of Texas Medical Branch, Gal- 


on) 


in right but not in left precordial leads; some- 
what increased duration of QRS complexes; in- 
reased heart rate in the older age groups, but no 


, ’ differences in P-R and Q-T intervals; and pre- 
congenital aortic ring was the suspe: 

dominantly vertical electrocardiographic position 
ol respiratory obstruction in an infant w 
the heart These observations provide further 
presenting symptoms ol stridor dyspne 1, cyanosis, 
: electrocardiographic evidence that asthmatic chil- 
ind a barking cough All antemortem studies 

: dren show a tendency toward right ventricular 
yielded negative results, but postmortem examuina- 
hypertrophy and hyperinflated lungs 
tion revealed an aberrant left pulmonary artery 
W. J. STEININGER 
whicl compressed the right main bronchus. Bron 


hoscopy. which has been the most useful diag- 
Effect of Smoking on Asthma and Emphysema. 


G. A. Perers* and R. D. Mutter. Proc Mayo 
Clin, June 22, 1960, 35: 353-358. (*Mayo Clinic, 
Rochester, Minn.) 

The literature is reviewed on the association be- 


nostic tool m other nstances of this ondition, 
was not performed in this case. This report was 
published to emphasize that even repeated 
or barium contrast visualization of 
misses extrinsi 


vessels. resulting in incorre« tween smoking, bronchitis, asthma, and obstructive 


esas s emphysema, and 2 cases are reported of patients 
with pulmonary insufficiency whose function stud- 
The Solid Sarcomatous Pulmonary Artery. . ies showed marked improvement after complete 
Jacgues* and R. Barctay. Brit J Dis Chest, July cessation of smoking —E. A. 
1960, 54: 217-220. (*London C 
land Asthmatic Symptoms in the First Year of Life. 
P. Secanper*. Acta Paediat (Upps), May, 1960, 


pulmonary artery at thoracotomy In yt 19 265-269 (*Flensburge Children’s Hosp . 


preoperative diagnosis was primary pulmonary Malmo, Sweden) 

ind the ultimate histologic diagnosis Of 1,092 children with asthmatic symptoms who 
ma occupying the whole lumen of the were treated during the period from 1949 to 1958 
pulmonary artery with extension along it it the Flensburg Children’s Hospital, 47 per cent 
es. It is believed possible to make " ct had deve loped their first symptoms between the 
ve diagnosis in this uncomn cond 0 to 1 year. In 87 per cent the symptoms 
In both wes presented, th ( oO riy ‘ ippe ured before 5 vears of age Boys com- 
wscular markings on the af prised 63 per cent of the cases. From age 7, the 
The hilar vascular mar! mn the becoming ill was equal for boys and girls 
increased density his ul ty per ¢ it of those who had had asthmatic 
ould have bee n vympte infancy were symptom-free at the 
agnosis. One ca f urs. An acute infection can be 
d in the majority of infants with asth- 
nptoms. The season of the first occurrence 
It is suggestes nat u wf the asthmatic symptoms coincided with that of 
netastasizing to ft pul ite upper respiratory infections. Children who 

possible that me of id asthmatic symptoms in infancy, and who 
the investigation were 6 to 11 years 
ormed a group between children of the same 
th genuine bronchial asthma and a control 
Electrocardiogram in Asthmatic Children. T rroup with regard to heredity to asthma and 
Mryamoro*, I. Kass, and M. 8. Horrman. ¢ ‘ na and the risk of developing eczema and hay 
tion, July, 1960, 22: 90-95. (*National Jewi fever. They also ran an increased risk of develop- 
Hosp., Denver, Colo ng genuine bronchial asthma but not of develop- 
Electro urdiograms ol 137 usthmati ng upper respiratory infections ( ifter author's 


5 to 16 vears of age were compared wi ! immary ) H. J. Siwow 


148 

from aberrant 


ABSTRACTS 


Cardiac Injury Due to Nonpenetrating Chest 
Trauma. J. Watson* and W. BartHo tomar. Ann 
Intern Med, April, 1960, 52: 871-880. (*Akron 
General Hosp., Ohio) 


Forty-four patients with nonpenetrating chest 


injuries were observed for evidence of cardia 


This study 


statistics as to the 


trauma was designed to compile ac- 


irdiac in- 
The 


incidence of ap- 


curate irequency ol 


jury m a consecutive series of che st 


this 


injuries 
indicate an 
The 


abnormalities 


figures at time 


proximately 38 per cent average duration of 


was 15 days, 


No pe 


found 


electrocardiographic 
with a range of from 4 to 30 days manent 

which 
Only 1 


trauma 


electrocardiographic changes were 


could definitely be attributed to trauma 
had any clinical manifestations of cardia 
An attempt to correlate transaminase levels with 
electrocardiographic changes as diagnostic 


To 


electrocardiogram 


proce- 
chest in 
should be in- 


minor amounts of 


dures proved fruitless study uries 


thoroughly, an 
cluded to determine 


even mvyo- 


cardial damage. Prompt recognition of the pres- 


that 


not be 


ence of cardiac trauma is necessary in order 
significant, often fatal, manifestations may 
overlooked T H NoEHREN 

Isolated Cryptococcosis Associated with Boeck’s 
Sarcoid. Report of a Case Treated with Am- 
photericin B. L. A. Bernarp* and J. C 
AMA Arch Intern Med, July, 1960, 106: 101-111 


*Hermann Hosp., Houston, Texas) 


(OWENS 


\ case of coexisting sarcoidosis and localized 
the seventh recorded in the litera- 
This 44-vear-old 
had pre-existing sarcoidosis of 3 years’ dura- 
isolated 


lesions 


cryptococcosis 


ture, is presented Negro house- 
wile 
pulmonary 
Good re- 


occurred after therapy with amphotericin 


tion when vertebral and 


cryptococcal were discovered 


sponse 
B. The pathologic and clinical pictures produced 
by sarcoidosis and cryptococcosis ire surt risinglv 


similar. Indeed, when the organism C. neofo 


mans 


cannot be identified, as is often the case in tissue 


dis- 


dis- 


sections, it becomes impossible at times to 


tinguish between these 2 conditions Sarcoid 


ease alone seldom, if ever, causes suppuration and 
Clinically, both 


pulmonary 


abscess formation, however dis- 


eases may produce symptoms, gen- 


eralized lymphadenopathy, hepatosplenomegaly, 


and bone involvement. Involvement of the me- 


ninges 1s more freque nt in crypto occal infections 
It is suggested that the 
asymptomatic cryptococcal infection is frequently 


presence of “benign” or 


overlooked —W. J. Srerntncer 

Bronchial and Pulmonary Carcinoid, and Bron- 
chial and Pulmonary Microcarcinoidosis (in 
German). F. Ferrtrer. Wien Klin Wech 


1960, 72: 386-392. 


, June 3, 
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Bronchial 
from the endocrine argyrophil H-cell organs of the 


and pulmonary carcinoids develop 


bronchial tree, the former from the larger bronchi, 
ind the latter from the bronchioles and respiratory 
Bronchial 


droxv-trv ptamune 


bronchioles carcinoids produce 5-hy- 


(serotonin), causing the car- 


cinoid syndrome in malignant bronchial carcinoid 


Compared to this “grand mal,” benign bronchial 


carcinoid most probably causes symptoms of a 


“petit mal.” Bronchial and pulmonary microcar- 
cinoidoses originate from a disseminated hyper- 
trophy of the 


G.C 


urgyrophil bronchial H-cell organ 
LEINER 

and Bronchogenic Car- 
Lewis*, N. Searie, and G. Jorpan 
Ann Intern Med, May, 1960, 52: 1138-1146 
(*Baylor U. College of Med., Houston, Texas) 

A patient is presented who had Cushing’s syn- 


Cushing’s Syndrome 


cinoma, J 


drome and bronchogenic carcinoma of the reserve- 
cell variety. A comparison of the clinical features 


in this patient with those observed in 7 other re- 


vorted cases which the 2 yrocesses existed In 
I I 


dicates a marked similarity. It seems unlikely on 


the basis of chance alone that 8 such similar cases 
should have occurred unless there is some direct re- 
lationship between the 2 dise ases; howe ver, at the 
present time there is no objective evidence to sup- 
port this concept (after authors 


T. H. Noeuren 


Summary 


Morphology of Carcinoma of the Lung, with 
Special Reference to Its Histologic Classifica- 
(in Japanese). T. Mryasr*, 8S. Tapa, H 
Ryvurv. Jap J Chest Dis, June, 
390. (*Osaka U Med., 


tion 
and G 
1960, 19: 381 
Japan 
The 
which 


10 years at 


SANDO, 
School of 
reviewed 951 


writers cases of lung cancer 


were confirmed at autopsy during the past 
The 
6th 
group of 50 to 54 


various institutions in Japan 


maximal number of cases were seen in the 
decade, especially in the age 
years. The tumor was seen more frequently in the 
right lung, and in the 
The 


types 


upper lobes of both lungs 
divided into 8 
lumpy, infiltrative, cavitary, disseminated, 
but 
the lumpy type was most frequently seen (in 373 
of 704 cases). The 


fication of lung cancer 


tumor was macroscopically 


hilar, mediastinal, pleural, and bronchiolar 
criteria of the histologic classi- 
are described and divided 
into 3 types: adenocarcinoma, squamous cell, and 


undifferentiated carcinomas. Adenocarcinoma was 
seen most frequently in the 738 cases examined 
histologically, and appeared to be peculiar to this 


illness in the Japanese, although the high inci- 


dence of adenocarcinoma was common to Japa- 


nese, European, and American women. The au- 
thors stress that adenocarcinoma, especially the 


£50 


liable to 
lung cancer. The 
but had 


TATENO 


less differentiated adenocarcinomas, were 


be classified as other forms of 
histologic types had no relation to age, 


some relation to the length of survival —I 


Clinical Experiences with Intravenous Colchi- 
cine in Inoperable Bronchogenic Carcinoma. 
S. Conen* and J. Jounson. Dis Chest, July, 1960, 
3S 30-41 (*Pollak Hosp for Chest 
Jersey City, N. J.) 

has long been known to have cyto- 


Diseases, 


Colchicine 
toxic, antimitotic, and anti-tumor properties, but 
has littl 


hemotherapy in human cancer. The availability of 


received attention in its application to 


in intravenous preparation prompted the present 


clinical study. Ten patients with advanced bron- 


chogenic carcinoma were treated with colchicine, 


ind an equal number with colchicine combined 


Large imounts ol 
(2 to 4 mg.) administered intravenously 


The colchicine—X-ray 
Rot FF 


with conventional irradiation 
colchieime 
were well tolerated treated 


group seemingly fared better —E. A 
Cytomegaly in the Adult (in German) 
Wien Klin Wschr, June 3, 1960, 72 
Institut 


386. (*P 
Universitat Wien, Austria) 


athologisch-Anatomisches 


\ 38-vear-old woman had pheumonia which did 


not respond to antimicrobials or steroids. She died 


from an infectious hepatitis. At autopsy, peri- 


bronchial pneumonic infiltrations were found. Mi- 


croscopic examination revealed the presence of 
giant cells measuring 30 to 40 wu which stained lik« 
“owls 


cytomegalic cells; their nuclei appeared lik« 


eves,” described as characteristic for the 
bodies In 
The 
virus infection rare in adults and more frequent it 
children The 


than any organ. It is possible that in 


presence 
of inclusion iddition, moniliasis of the 


lungs was found literature on cytomegaly, 


is reviewed lungs are involved more 


olten other 


this case the cytomegaly of the lung was an acci 


dental finding —G. C. Lerner 


Progressive Pulmonary Dystrophy (in German) 
P. Kréxer*. Fortschr Roe nigenstr Nukle 
July, 1960, 93: 1-20 
Huyssens-Essens, Germany) 
progr 

roentgenographically by 


armed 


(*Evangel. Krankenhaus 


So-called ssive pulmonary dystrophy is 


increased 


characterized 


pulmonary translucency. It may be caused by 1 


vanishing lung,” which is due to bullous em- 


physema, (2) the cystic lung picture with its de- 


use in vascularity, and (3) pulmonary hypo- 
plasia or aplasia with the resulting replacement of 
pulmonary vessels by bronchial vessels. The latter 
An unusual 


pulmonary dystrophy is a 


two conditions rarely cause symptoms 


Cause of progressive 


ABSTRACTS 


thrombosis of the main pulmonary artery 
H. 


Tracheotomy for Acute Pulmonary Insufficiency 
Complicating Chronic Pulmonary Emphy- 
sema. L. B. Tectwer and M. L. Pearce*. AMA 
Arch Intern Med, June, 1960, 105: 891-898. 
(*V.A. Center, Los Angeles, Calif.) 

The value of tracheotomy in the management of 
pulmonary insufficiency 
has received little attention in medical literature 


severe 


episodes of acute 


Four illustrative cases, chosen because adequate 


physiologic data were available, are presented to 


emphasize the importance of early tracheotomy in 
has 


the management of these cases. Tracheotomy 


proved to be of value in the treatment of pro- 


gressive and intractable respiratory insufficiency in 
patients with chronic pulmonary emphysema by 
permitting frequent aspiration of secretions. It is 
& minor operation which should be considered in 
with insufficiency who is 


ny patient respiratory 


deteriorating in conservative treatment 


The 


be used 


spite of 
procedure is mandatory if a respirator is to 
Complications have been uncommon in 
the authors’ experience —W. J. STeIntNGcER 
Some Observations on Acute Bronchiolitis in 
Infants. 8S. H. W AMA J Dis Child 
July, 1960, 100: 7-15. (* Vanderbilt U. School of 
Med., Nashville, Tenn.) 


Seventy-three 


infants acutely ill with clinical 
studied 


focused on cultivation of H. influenzae and demon- 


bronchiolitis were with special interest 
stration of type-specific agglutinating antibodies in 
Typable strains were identi- 
fied in 35 (48 per cent), while in 13 (178 per cent), 
Agglutinating 


homologous 


convalescent serum 


nontypable strains isolated 


detex table 


were 
against 
pes in 31 of the 35. Of the 13 with nontypable 
agglutinating 
Of 23 who grew no H. influenzae, 17 de- 
Dip- 
pneumonwe was identified on blood-agar 
from 21 


two 


intibody became 
ty 
strains ll deve loped type -specific 
untibody 
veloped type-specific agglutinating antibody 
between 
microorganisms Naso- 
from 46 failed to 
reveal any cytopathologic agents in monkey kidney 


or HeLa cell 


cultures from 24 patients were all negative 


plates Cross-reactions 


patients 
disc d 


+} 
pharyngeal washings infants 
tests on 

Paired 
samples from 73 patients failed to show 
rising C-F titers for influenza virus (a, b, c, and d) 
or adenovirus, CA, HA-1, or HA-2. One child had 
a. It is prob- 


cultures. Hemadsorption 


serum 
rising titer to influenza virus, typ« 


able that like 


with a variety of etiologic agents, “H. influenzae 


bronchiolitis, croup, is associated 
indistinguishable 


the 


pneumonitis” being one form 


from the others. In any evi- 


dence presented in this report implicates H. in- 


clinically case, 


|| 
H 
382 
det 
| 


ABSTRACTS 


may be as- 
infants. It 
antimi- 


fluenzae as an active agent which 


sociated with acute bronchiolitis in 


would logical, therefore, to direct 
crobial therapy of patients toward its elimination. 


M. J. Smaun 


seem 


Interstitial Pneumonitis Induced by Experi- 
mental Infection with Hemophilus Influenzae. 
S. H. W. Sett* and J. L. SHapmo. AMA J Dis 

July, 1960, 100: 16-22. (*Vanderbilt U 

School of Med., Nashville, Tenn.) 


with 


Chi d, 
interstitial was 
sections of suckling 
intranasal inoculation with virulent H 
The bacilli were 


ill with bron- 


Bronchiolitis pheumonia 


demonstrated in microscopic 


mice alter 


influenzae, types a, b, and e 1s0- 


lated originally from infants acutely 
recovered on lung cultures from 
the majority of the Three different types of 
H. influenzae produced identical pathologic lesions 
The uldition of filtrate of 
pharyngeal mucus from the original patients did 


chiolitis and were 

mice 
bacteria-free naso- 
pattern of the pneu- 
The 
ilone did not produce de tectable pathologic 
that H. influenzae 


isolated from infants with acute 


not appear to influence the 


monitis produced by the nfluenzae alone 


filtrate 


results indicate 


lesions. The 
i, b, and « 


bronchiolitis, are capable of producing interstitial 


pneumonitis and bronchiolitis in newborn mice 


The pathologic changes produced are similar to 


the lesions reported in the lungs of infants who 


died of the disease. This information supports the 


bacteriologic and serologic studies which have 


implicated H. influenzae in 
bronchiolitis —M. J. 


the pathogenesis of 


Massive Thoracic Extramedullary Hemopoiesis. 
R. B. Hanrorp*, G. F. Scunemer, and J. D 
MacCartuy. New Engl J Med, July 21, 1960, 
263 120-123. (*V.A Hosp . Spok une, Wash.) 
Two patients seen during the past 10 years serve 

to emphasize the fact that paravertebral masses 

of hemopoietic tissue in the thorax can develop in 

In the 2 cases de- 


had 


referred for 


hereditary spherocytic anemia 


scribed, the significance of the anemia been 


overlooked and the 


investigation of what was assumed to be 


patients were 
primary 
neoplasms in the thorax. In both cases successful 
therapy depended upon identification of the pri- 


mary process, followed by splenectomy. Both pa- 


tients responded favorably to splenectomy, but the 
I 
Evidence 


masses in the chest have not regressed 


from a reported autopsy case indicates that these 


masses may be expected to remain as active hemo- 
tissue. Four autopsy cases mentioned in the 


M. J. 


poretn 


literature are discussed 


Idiopathic Pulmonary Hemosiderosis Present- 
ing with Spontaneous Pneumothorax. K. H. 


451 
Nickxo.t*. Tubercle, June, 1960, 41: 216-218 
(*Brompton Hosp., London, England) 
Idiopathic pulmonary hemosiderosis is an un- 
common condition which usually presents with re- 
hemoptyses, dyspnea, and 


current progressiv¢ 


mottling in chest roentgenograms. A case present- 
ing with a spontaneous pneumothorax is described 
No previous record has been found of the as- 
sociation of the condition with spontaneous pneu- 
The case contributes no fresh evidence 


-M. J. SMALL 


mothorax 
concerning the cause of the condition 


Hippocratic Fingers and Hypertrophic Osteo- 
arthropathy: A Study of 350 Cases. C. Coury* 
Brit J Dis Chest, July, 1960, 54: 202-209. (*Hotel 
Dieu, Paris, France) 

Clubbing of the digits is a feature common to 
simple “hippocratic fingers” and to “hypertrophic 
osteoarthropathy ” Although closely connected, the 
2 conditions must be considered separately from 
several aspects. The former (H-F.) is a fairly fre- 
quent symptom, usually symptomatic of various 
chronic respiratory diseases, congenital heart de- 
fects with cyanosis, bacterial endocarditis, primary 
or secondary polycythemia; it may also develop 
occasionally with cirrhosis of the liver in children, 
chronic intestinal disease and diarrhea, gastric ste- 


The latter (H.O.A.) 


other 


nosis, et cetera is much less 


frequent. It includes symptoms besides 


clubbing 
pain and swelling and, above all, extensive peri- 


enlargement of the extremities, articular 


osteal thickening of the diaphysis of the bones 
Although H.O.A 
the same thoracic and extrathoracic diseases as is 
simple H-F., 
more than 90 per cent of all typical cases 
HOA 
riphe ral 


may be associated with any of 


malignant chest tumors account for 
HF 
and belong to a common group of pe- 


Together wtih pachydermo- 


idiopathic, but all are 


disorders 


periostitis they may be 
highly 


thoracic, 


significant of visceral, particularly intra- 


disease. A review is made of 350 cases 
of these so-called dysacromelias The thoracic dis- 
ease usually precedes the dysacromelia, and the 
progress of the 2 conditions is closely associated 
The pathogenesis of dysacromelias and their mech- 
M. J. Smart 


anism are not yet established 


Pulmonary “Coin” Lesion of Unusual Pathol- 
ogy. R. Paut*. Radiology, July, 1960, 75: 118- 
120. (*Pneumoconiosis Medical and Research 
Bureau, Kitwe, Northern Rhodesia) 

4 “coin” lesion was demonstrated in the chest 
roentgenogram of a European miner in South 
Africa. On pathologic section postsurgically, the 
tumor consisted of infarcted pulmonary tissue with 
intra-arterial schisto- 


thrombosed vesse ls and an 


some W. J. Srernincer 


£52 


The Fatty Acid Composition of Human Thoracic 
Duct Lymph Lipids. R. Biomsrrann* and O 
Dan.eicx. J Clin Invest, July, 1960, 39: 1185 
1191. (*U. of Lund, Sweden) 

Analyses were made of the fatty acid composi- 
tion of the lipid components of human thoracic 
duct lymph by gas liquid chromatography. The 
fatty acid distribution in the lymph triglycerides 
und the cholesterol esters was large ly influenced by 
the dietary fat. The free fatty acids had quite an- 
other pattern than did the lymph triglycerides and 
The 


the dietary fat phos- 


were not influenced by 


pholipid fatty acids were influenced ve 


the dietarv fat—E. Dunner 


Chronic Obstructive Pulmonary Disease in 


Young Adults. E. H. Karon*, G. A. 
und W.S. Fowrer. Proc Mayo Clin, June 8, 1960, 
35 : 307-316. (*Mayo Clinic, Rochester, Minn.) 


The clinical records were studied of 102 males 


und 98 females 15 to 49 years of age who showed 


objective evidence of chronic obstructive pulmo- 


nary disease. Particular attention was paid to the 


respiratory infection, 
habits 


was found in 


clinical background of 


smoking Evidence 
both 


und in the 


lergu dise ise, and 


isthma, infection, o1 ibout 
r cent of all females males up to 35 


vears of age. Of males in the age group 35 through 
49 years, 40 p 


asthma or well-defined pulmonary 


cent did not give i historv of 


infections but, 
exceptions, thev were mode rate-to-heavy 
The 


emphysema remain obscure but 


with few 


cigarette smokers etiologic factors of chroni 


obstructive may 
of the 


RILEY 


well be multiple and may vary with the 


patient (after authors’ summary) —E. A 
Ann Ci 


*Ki- 


Middle Lobe Syndrome. Lavsre.a* 
Gynaec Fenn, Fasc. 2, 1960, 49: 160-168 
rurgi, Helsinki, Finland) 

In a series of 23 cases of middle 


lobe 


tuberculosis in 5 cases. 


syndrome, 


the etiology was foreign 


body in 2 cases, a broncholith in 1 case, and non- 


tuberculous respiratory infections in the remain- 


ing 15 cases. The most frequent symptoms were 


productive cough, fever, he mMmoptyvsis, chest pain 


dyspnea, and easy fatigability. Nine patients were 


treated surgically without postoperative complica- 


examination, 7 were 


slight 


On follow-uy asymp- 
but 2 


without 


tions 


tomatic, complained of respiratory 
roentgenographic abnormalities 
had 


symp- 


troubles 


Of the conservatively treated 14 patients, 3 


frequent respiratory infections, but 11 were 


tomless —J. HAAPANEN 


Mucormycosis. R. McBrive*, J. Corson, and G 
Dawn. Ame ] Me M iv, 1960, 28 832-846 
*Harvard Med. School, Boston, Mass.) 


ABSTRACTS 


Two cases are presented of mucormycosis, a usu- 
illy fatal infection reported with increasing fre- 
In 1 patient, a young woman with post- 
kidneys, and 
mucormycosis was 


quency 


abortal necrosis of the spleen, 
and uremia, 
thought to contribute to the fatal outcome. The 


second case was in a young man with hepatic dis- 


idrenals severe 


possibly toxie in origin, and ischemic tubular 


ease, 
necrosis. In both cases the mucormycosis was 
disseminated, involving the respiratory and gastro- 
intestinal tracts. The clinical and pathologic fea- 
tures of 55 cases of mucormycosis reported in the 
English literature are In 21, diabetes 
was present, and in 13, leukemia or lymphoma. 
The role of as well as that of 


and antimicrobials in the pathogenesis 


summarized 


these conditions, 
cortisone 
of mucormycosis, is discussed. The most frequently 
involved sites have been the brain and meninges, 
Pulmonary and dis- 


usually in diabetic patients 


forms have nondia- 
The 


suspec ted in the 


seminated predominated in 


betic subjects diagnosis of mucormycosis 
should be diabetic 


a triad of orbital cellulitis, ophthalmo- 


patient who 
presents 
plegia, and meningoencephalitis. Some of these pa- 
nasal 
established by 


tients may have ulceration of the mucosa, 


ind here the diagnosis 
histologic examination and culture of biopsy ma- 


may be 


terial or scrapings. The diagnosis in the pulmonary 
ind gastrointestinal forms of infection remains 
difficult. In the pulmonary form, a primary pneu- 
monitis occurs inhaled, penetrate 
the bronchial wall, and hilar 


and blood vessels, causing mucorthrom- 


The spores are 

invade tissues, pa- 
renchyma 
bosis and infarction of the pulmonary parenchyma 
lung from the 


result 


indistinguishable 
from hematogenous or 


Changes in the 
form may 
spread of organisms from remotely in- 
tissue. In the gastrointestinal form, fungi 


lumen penetrate the bowel wall and invade 


primary 
lvmphatx 
fected 
in the 
esenteric vessels producing ischemic infarction 
ind making generalized dissemination possible 
T. H. Noeuren 
Clinical Investigation of Paragonimiasis. J 
Erxas* and P. K. Kim. Acta Tubere Scand, No 
2, 1960, 39: 140-147. (*National Medical Center, 
Seoul, Korea) 
health problem in 


trematode 


Paragonimiasis, a serious 


Korea, is caused by the Paragonimus 
estermani, found in raw or improperly cooked 
crabs and crayfish. It is a disease of 


but tends to be particularly se- 


fresh-water 
irving severity, 


vere in young children. In a clinical investigation 


of 27 patients with proved pulmonary paragonimia- 


27 
sis, persistent cough with rust-colored scanty 


characteristic symptom. 
Neurologic signs and frequent. 


Thin-walled cystic shadows are typical roentgeno- 


sputum was the most 


symptoms were 


little by 

il- 

—r 

— 
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graphic signs. The diagnosis of pulmonary 


gonimiasis is proved by demonstration of ova in 


para- 


the sputum, gastric lavage, or feces. Treatment is 

unsatisfactory —W. J. 

Hemorrhagic Pericardial Fluid in Acute Benign 
Nonspecific Pericarditis: Report of a Case 
and Review of the Literature. C. WILLIAMs, 
Jr.*, J. Beckwirn, and J. Woop, Jr. Ann Intern 
Med, April, 1960, 52: 914-923. (*U 
Charlottesville) 
Reports are available of 22 cases, including the 


of Virginia, 


authors’, in which pericardial taps were done in 


acute benign nonspecific pericarditis. Of these 22 


cases, one was a dry tap and a second was de- 


scribed as blood-tinged, but was thought to be 


due to a previous traumatic tap. Of the remaining 
20, 14 were hemorrhagic, varying from a few red 
blood cells to very bloody, with a hematocrit of 
10 per cent in 1 and 6 per cent in 2 others. Several 
commented upon the hemorrhagic 


authors have 


nature of the pericardial fluid, but only recently 


has some emphasis been placed on this point. Ef- 


first 10 to 14 days of illness are 
fluid obtained later in the 
The au- 
found 2 
10th 
ith day and the other on the 5th 


fusions during the 
usually serous, but the 
course of the disease is serosanguineous 
tend to agree 
cases reporte d as se rosanguineous be fore the 


thors with this, but have 


day: one on the 
a 3rd case described as sero- 
lith The few 


given, with still fewer details as to the day of ill- 


day of illness; and 


sanguineous on the day. reports 
ness when the tap was done, do not allow a more 
The realization 


that hemorrhage into the pericardium does occur 


definite conclusion on this point 


in acute benign nonspecific pericarditis seems to 
least 2 

anticoagulants are 
which is often mistakenly diagnosed as myocardial 


have at very practical applications: (1) 


contraindicated in this disease, 


infarction, and (2) bloody pericardial fluid does 
not necessarily mean more serious disease, such as 
tuberculous pericarditis or even effusion due to 
malignant neoplasm.—T. H. Nornren 
Staphylococcal Pneumonitis in the Postoperative 
Morcan*, L. Lancaster, H. Pearsatt, 
Dis Chest, July, 1960, 38: 1 
, Seattle, Washington) 


Patient. 
and G. LAWRENCE 
12. (*Mason Clini 
Because of its 
pneumonitis in the immediate 


high mortality, staphylococcal 


postoperative course 
basis of 13 
1958, an in- 


Unlike the 
identified 


commands special attention. On the 


such cases, seen from 1955 through 


tensive course of therapy is described 


acute bacterial infections which can be 


readily, those most 
difficult to 


insufficiency, low temperature, prolonged expira- 


due to staphylococci can be 


recognize. Signs of severe respiratory 


tion despite gross tachypnea and hyperpnea, puru- 
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lent bloody sputum, and leukocytosis lead to the 
suspicion of staphylococcal pneumonia; there is 
frequently lack of confirmatory roentgenographic 
changes in the lungs. A Gram stain of the sputum 
is sufficient basis to initiate vigorous therapy with- 
out delay. The intravenous use of antimicrobials 
plus all the 
cluding tracheotomy, have proved their value 


E. A. Rourr 


other accepted respiratory aids, in- 


Relapsing Polychondritis. C. M. Pearson*, H. M 
Kure, and V. D. Newcomer. New Engl J Med, 
July 14, 1960, 263: 51-58. (*U. of California 
School of Med., Los Angeles) 

called relapsing poly- 


Two cases of an entity 


chondritis are described in detail. Two other pa- 
tients with focal chondritis and features of other 
In essence, this is a 


disease are briefly presented 


multiple recurring disease of cartilage in which 
chondrolysis causes clinical arthritis, collapse or 
distortions of the external ears and the cartilagi- 
nous portion of the nose, dissolution of portions or 
all of the cartilages of the trachea, bronchi, larynx, 
and epiglottis, as well as occasionally those of the 
costal cartilages and the spinal articulations. Its 
unknown, and its 
(colla- 
gen) diseases or to the cartilaginous dy :strophies is 
Because of the 


granulation tissue that may appear in the respira- 


etiology and pathogenesis are 


relation, if any, to 1 of the connective tissue 


indistinct at present exuberant 
tory tract, severe pulmonary symptoms (suffoca- 


tion or infection) are common. Corticosteroids 
have been very effective in controlling the clinical 
symptoms and the progression of the disease. The 
differential diagnosis is discussed in some detail, 
and the 10 cases previously described in the litera- 
ture are briefly summarized —M. J. Smaut 
Alveolar Proteinosis—A New Dis- 
Prenx*, S. A. Swirt, W. L. Cuam- 
PELTZER Radiolog Jj, June, 1960, 


Mark’s Hosp., Salt Lake City, 


Pulmonary 
ease? H. P 
Bers, and W. E 
74: 928-937 
Utah) 


Pulmonary 


(*St 


alveolar proteinosis is characterized 


by insidious onset, fatigue, weight loss, progressive 


dyspnea, cough, and slight fever. Roentgeno- 
graphic findings vary from fine nodular to feathery 
consolidation localized to isolated lung segments or 
to widespread bilateral, often symmetrical, conflu- 
lung. The 4 cases 


here reported bring the total reported in the litera- 


ent densities involving an entire 


ture to 35, with a mortality rate of 34 per cent 
Four of 9 patients had positive reactions to a com- 
plement-fixation test with an antigen from a fatal 
case of Pneumocystis pneumonia. It is speculated 
that the cause of the disease may be an organism, 
antigenically related to 


than 


possibly Pre umocystis 


carinii, rather inhalation of new volatil 
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agents. The possibility of some virus being the 


cause of both pulmonary alveolar proteinosis and 


Pneumocystis pneumonia has not been ruled out 
The 
the etiology of the 


Ww. J 


definitely possible role of antimicrobials in 


disease is discussed 


STEININGER 


Pulmonary Alveolar Proteinosis and Nocardio- 
Morrione, and 8. 
J Med, June, 1960, 28: 1002-1007 
of Med. at New York, N.Y.) 


is reported of pulmonary alveolar 


sis. B. Burpanx*, T 


Ame? (*State 


U. Coile ae 
\ case pro- 


teinosis pneumonia 


suppurative 
The 


penicillin 


complicated by 


duc to Nocardia bh asilve nsis nocardiosis was 


treated with sulfadiazine, 
The 


disappeared, as 


succe ssfully 


ind streptomycin lesions due to pulmonary 


judged by 
2 


alveolar protemosis 


roentgenographic study, during the course of 


The 


onstrates a restrictive 


years pulmonary status of the patient dem- 


disability, perhaps secondary 
to searification and fibrosis following the resorption 
of the pulmonary alveolar protein complex 

H 


NOEHREN 


Physiological and Clinical Aspects of Pulmo- 
Alveolar Proteinosis. W. Framow*, R 
Catucart, and R. Taytor. Ann Intern Med 
June, 1960, 52: 1177-1194. (*Jefferson Med. Col- 
le ge, Philade Iphia, Pa.) 

Two patients with pulmonary 
Both alveolar-capillary block and 


were 


nary 


ilveolar protemo- 


S18 are re ported 


significantly increased venous vdmixture 


found to be responsible for the cyanosis in these 


patients. These findings, in conjunction with the 
information in the literature, appear to 


that 


ivailable 


demonstrate conclusively this is the mode of 


production of the severe pulmonary insufficiency 


frequently found im this disease. At the present 


other apparent specific thera- 


time there are no 


peutic measures that can be employed 
T. H. 
A Study of the Aetiology of Respiratory Disease 
in a General Hospital. W. W. Hottann*, E. | 
Perera, and C. E. D. Taytor. B 
Wed J, June 26, 1960, No. 5190: 1917 2. *St 
Thomas's Hosp. Med. School, London, England 
winter of 1958-1959, bacteriologic and 


Tanner, M 


During the 
investigations were made on all patients 


117 children) 
illness to the 


virologiK 


179 adults and who were admitted 


with acute respiratory medical wards 


of St. Thomas's Hospital. Twenty-eight per cent of 


the illness in the children anc 22 per cent of that in 


the adults was associated with an identifiable virus 


Influenza A and B viruses were those most often 


The 


responsible for 


found para-influenza groups of viruses were 


very few infections. Streptoco: 
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pneumoniae was isolated from 36 per cent of the 
samples of sputum tested, Hemophilus influenzae 
from 22 per cent, and Staphylococcus aureus from 
2 per ce nt 
presence of particular bacteria in the nasopharynx 


infection. No 


No relationship was found between the 


or sputum and evidence of virus 
deaths occurred among the children, but among 
the adults there were 12 (6.7 per cent). Seven pa- 
tients (2 children and 5 adults) developed staphy- 
lococcal pneumonia after admission, and in 6 of 
patients the pneumonia was due to a strain 


these 
of S. aureus acquired from the hospital environ- 
ment. Of the patients studied, it was found that 
24 per cent of the children and 33 per cent of the 
strain of S. aureus during 
Most of these strains were 
The 


accounts 


idults new 


their stay in hospital 


vcquired a 
resistant to more than one antimicrobial sur- 
that respiratory 
for more than Ys of all child 

least 15 per cent of all adult admissions to a gen- 
The etiology of these 


vey illustrates disease 


admissions and at 


eral hospital in the winter 
infections could be determined in about “% of the 


udmitted (after authors’ summary) 


patients 


E. A 


Familial Sarcoidosis. A Report of Two Cases. 
R. K. Mercuant* and J. P. Urz. AMA Arch In- 
tern Med, July, 1960, 106: 64-70. (*Infectious 

Service, Dept. of Health, Ed. and Wel- 

DC.) 

Sarcoidosis was observed in 

and her 33-vear-old daughter 

the 73 other cases of sarcoidosis reported in more 

than 1 

bility 


Disease 
fare, Washington, 
a 57-vear-old Negro 
mother These and 
of 32 families suggest the 
a complex hereditary trait is operative 


member possi- 
that 
in the pathogenesis of sarcoidosis 
W. J. Srerntncer 
The Resemblance between Sarcoidosis with Hy- 
perealeaemia and Hyperparathyroidism. P 
ExctMan* and A. M. Parrrrt. Brit Med J, July 9, 
1960, No. 5192: 108-110 Stephan’s Hosp.., 
London, England) 
The case is presented of a patient with sarcoido- 


(*St 


sis and hypercalcemia in whom decreased tubular 
reabsorption of phosphate was demonstrated, pro- 
ducing a biochemical resemblance to primary hy- 
The differential 


two conditions is discussed, and it is 


perparathvroidism diagnosis be- 
tween the 
concluded that the 


may be misleading, but that the response to corti- 


tests of phosphate excretion 


gives valuable information (Authors’ sum- 


A. Riey 


sone 


Sarcoidosis. 
1960, 41: 213- 
London, Eng- 


Reticulosarcoma Complicating 
R. M. Tubercle 


*St. Bartholomew's Hosp. 


June 


|_| 
— 

215. ( 
land) 
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In this case report, the early features of this 
female patient’s illness were entirely typical of 
sarcoidosis. As far as could be determined, they 
did not extend beyond the lungs and they resolved 
roentgenographically while under observation and 
Microscopic examination at 


without treatment 


necropsy confirmed the diagnosis. At the time that 
the sarcoid granulomas were regressing, the pa- 
tient developed a reticulosarcoma: this originated 


in multicentric sites, suggesting that the reticulo- 


endothelial system was simultaneously involved 
wide field. At 
there was no evidence of any sarcomatous infiltra- 
tion of the lungs. The interesting speculative fea- 


ture of this case is whether some unknown stimulus 


over a post-mortem examination 


was responsible for both the initial sarcoid granu- 
lomatous reaction and the later sarcomatous meta- 
plasia-——M. J. 

Following Short- 
BaLLarp* 


Irreversible Renal Failure 
Term Therapy in Sarcoidosis. H. 8 
AMA Arch Intern Med, July, 1960, 106: 112-116 
*V.A. Hosp., Ist Ave. at 24th St. New York) 
This report presents a case of sarcoidosis in which 

irreversible renal damage occurred after adminis- 

1,200,000 vitamin D (in the 

form of calciferol) over an 8-day period. Ectopic 


tration of units of 
calcification, renal calculi, and nephrocalcinosis ap- 


peared as complications. Steroid therapy was ef- 
fective in reducing the ectopic calcium deposited, 
but there was little improvement of renal function 
An attitude of caution, perhaps of prohibition, in 
the use of calciferol in sarcoidosis is indicated 
Small doses ingested over short intervals may re- 
sult in serious and irreversible damage. Toxic re- 
actions may be more frequently encountered dur- 
ing periods of enhanced exposure to sunlight 
Interruption of vitamin D therapy at the earliest 
sign of intoxication may not avoid delayed renal 
damage. Proteinuria, pathologic urinary sediment, 
ind nitrogen retention may persist indefinitely 


W. J. Srernincer 


A Case of Pulmonary Tularemia Operated on 
for Suspicion of Bronchogenic Carcinoma (in 
German). C. Coronrmi*, W. Kovac, and G 
Sauzer. Wien Klin Wachr, July 22, 1960, 72: 531 
536. (*Hygiene-Institut der Universitat, Vienna, 
Austria) 

4 58-year-old man, a heavy cigarette smoker, de- 
veloped cough and subfebrile temperatures. Roent- 
genographic examination revealed a small, sharply 
delineated infiltration near the upper right hilum 
Tomography showed this infiltrate to cause nar- 
rowing of the apical segmental bronchus and re- 
vealed the presence of a tracheobronchial lymph 


node. The diagnosis of bronchogenic carcinoma was 
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made and a right upper lobectomy was performed 
Histologic examination showed the presence of 
granulomatous tissue. Then the serum of the pa- 
tient was examined for agglutination of Bacterium 
tularense and was found positive to 1:5,000. This, 
therefore, is a case of pulmonary tularemia, which 
presented clinically and roentgenographically as a 


typical bronchogenic carcinoma—G. C. Lerner 


TUBERCULOSIS, PULMONARY 
A New Face of Tuberculosis. F. T Amer 
J Med Sci, July, 1960, 240: 17-20 
Hosp., Huntsville, Ala.) 


As a result of the use of high doses of isoniazid 


Roque* 


(*U. S. Army 


(10 to 16 mg. per kg. of body weight) in combina- 
tion with daily PAS or streptomycin, or both, com- 
plete clearing of tuberculous pulmonary infiltra- 
This is a new 


tions may occur in about 30 days 


face of tuberculosis. Physicians are cautioned not 
to rule out the diagnosis of tuberculosis just be- 
cause disappearance of the pulmonary infiltrations 
occurs as fast as with bacterial pneumonia. Three 
such cases of pulmonary tuberculosis and one 
pleural effusion, all of which cleared rapidly, are 
presented —W. J. STernrncer 

Bacteriological Aspects of the So-Called Tu- 
berculomas of the Lungs. G. Sanrorepre* and 
P. F. Detite Sepre. Acta Tuberc Scand, No. 2, 
1960, 39: 97-114. (*U. of Pisa, Italy) 
Bacteriologic examinations were carried out on 
Tu- 


demonstrated on direct exam- 


22 resected tuberculomas from 13 subjects 
bercle bacilli were 
ination in 11 (50 per cent) of the 22 tuberculomas 
and by culture in 13 (59 per cent), but there was 
little correlation between the 2 methods. Growth, 
when it occurred, was often sparse, leading to the 
conclusion that in these tuberculomas a large pro- 
visible alive 


portion of microorganisms are not 


or cannot reproduce themselves either in vitro or 


in vivo. The fate of tubercle bacilli in tuberculo- 

mas is related to the age and pathologic nature 

of the lesions. It is possible to find in the tubercu- 

lomas bacilli with various degrees of viability and 

pathogenicity —W. J. STernincer 

Localized Pleural Tuberculosis (in Japanese). R 
Sato*, C. Topa, M. Husrmara, and C. Kven 

Jap J Thor Surg, July, 1960, 13: 570-575 

Med. College, Japan) 

Five 


lated pleurisy 


*Kobe 


eases are described of so-called encapsu- 
marked by roentgenographic find- 
ings of round or semilunar homogenous shadows 
adherent to or with a base to the thoracic wall 
Thin-walled caseous lesions localized between the 
found at 


sur- 


visceral and parietal pleuras were 


£56 


gery; they were apparently different from tubercu- 


lous intercostal lymphadenitis or localized pyo- 


thorax, both anatomically and pathologically, and 
the writers propose to call them “localized pleural 


All of the 
or fourth decades of age, 


patients were in the third 
and 3 of the 


tuberculosis 


tients 


pa 
had histories of either tuberculous lesions of other 


organs, or pleurisy—I. TaTeno 
Liver Function Studies in Pulmonary Tubercu- 
losis n German). 
zt, May, 1960, 14: 278-285 
Schwarzenbach, Clausthal-Zellerfeld, 
inction was studied in 2 groups of tuber 


50 and 70 p 


Crermany 
iver I 
itients) before and 
itment with thiosemicarbazons 
second group received in addi- 


mixture of methionine holine 


x, and vitamin E. The degre« 
ted the 


sused by 


severity of the 
tuberculous tox 
drugs, especially osem i 
sures 1used 
doses of | 
re und 
> a large « 
on during trea 
idministration 
J. HAaPANen 
Pathologic-Anatomic Studies on Resected Lungs 
of Younger Patients with Pulmonary Tuber- 
Y. Nacakura* 
Julv, 1960, 15: 462-474 


Sanatorium, J 


cule 
g 


Kivose ) 


Pathologic-anaton studies were 


lung specimens obtained surgery tr 


I emale 


group of 12-17 


uged between t 7 irs 
im the ige 
findings in these patients usually con- 


und the 


mm the Cav 


bronchitis tuberculomas 


iseous 
ontained wseous [0c] 


ties or main foci of the lesion were present in the 
per lobe in 64 patients, in the lower lobe in 9 
lobes in 15. Cavitation of the primary 
on was seen in 3 cases. Eviden 
observed 


bronchus was 


il findings of 
another 


lIness, while 


dale syndrome had a 
d by 


motheray 


useous lesion 
was 

the 


following changes 


nearly 


complete 
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which included all of the former 7 cases. Open heal- 
ing was seen in 5.1 per cent, and remarkably im- 
These 


younger pa- 


woved cavities were seen in 22 per cent 
that the 
tients had a tendency to clear up more effectively 
than did the 


I 


indings indicate lesions in 


lesions in adults —I. Tateno 
Continued Observations on the Role of Steroid 
Therapy in Tuberculosis. A. Muuer*. Dis 
Chest, July, 1960, 38: 13-19. (*V. A. Hosp., Buf- 
falo, N. Y.) 
Over the past 4 years, 48 patients have been car- 
a program of adequate antituberculosis 
38 had 


6 had moderately ad- 


ned on 


hemotherapy plus steroids far-advanced 


disease, 1 with meningitis: 
and 4 had miliary 
sociated with meningitis in 2 instances 
the 


initial dose of 60 me 


vanced disease tuberculosis as- 
Prednisone 
majority of the cases: an 


has been used in 


is reduced to 30 mg. over a 
level for 3 or 


that the 


l-week period, continued at this 


t weeks, 


steroid 


und then decreased so total 


over 2 or 2% 
Corticotropin gel in a dose of 20 
s started the final 3 days of the 
Results have 


versal of toxicity with loss of fever 


1dministration extends 
months 


daily 


idmunistration 


units 
prednisone 


shown a prompt re- 


gain of weight, 


und general sense of well-being. Roentgenographic 


ement appears to be accelerated, and no 


mprov 
been seen 
und 2 


Drug sus- 


uiverse roentgenographic effects have 
“even 


had 


ceptibi 


undergone resection 
difficulty 


retained. The 


patients have 
thoracoplasties without 


litv has been resected 


speci- 


mens showed no apparent differences from those 


from nonsteroid-treated cases E. A. Rovurt 


TUBERCULOSIS, NONPULMONARY 
of the Larynx (in Ger- 

Wien K in Wech . June 3, 
(*II. Hals, Nasen-. Ohren- 
Vienna, Austria) 


ircinoma of the 


“Chronic” Carcinoma 
man). O. Novorny* 
1960, 72: 403-404 
klinik, U 


\ squamous 


niversitat, 
cell « 


24-year-old woman. It 


larvnx was 


diagnosed in was treated 


repeatedly with radiation (X-ray and radium) and 


ybserved for 28 years. This, therefore, is an un- 


usual case of a minimally active, chronic carci- 


noma C. Lerver 

The Problem of Optic Atrophy Complicating 
Meningitis. R. Des Prez* and 

Ann Intern Med, May, 1960, 52 

(*Cornell U Med College, New 


Tuberculous 
C. Jorpani 
1118-1123 

York, N.Y.) 
The suce tuberculous 


treatment ol 


drug 
produ ed the 


essful 


neningitis has new problem of 


hronic neurologic sequelae in some survivors. One 


iIness. Two cases 


ic atrophy with blin 


made on 88 

sually 

t 

he ouree of the patient 

wi had middle 

e Dror the 

87 cavities studied onsidered 

16 lusior the iVitV space wit! Ss! 

te i, il nd shrinkage of the wvity, 13. Ti I 
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of this complication are presented. In the first 


case, persisting blindness was possibly related to 
delay in initiation of corticosteroid therapy; in 
the second, the reversal of blindness appeared to 


be related to the immediate use of these hormones. 


The pathology of tuberculous meningitis would in- 


dicate that blindness may be due to chiasmal com- 
pression from the hyperplastic inflammatory tissue 
at the base of the brain. It is suggested that blind- 
ness complicating tuberculous meningitis be con- 
sidered an indication for immediate institution of 
idjuvant hormone therapy, and that craniotomy 
with chiasmal decompression be considered in cases 
not responding to this treatment (Authors’ sum- 
mary)—T. H. Noewren 
Tuberculous Primary Infection in Pregnancy 
and Its Relation to Congenital Tuberculosis. 
R. Grenvitte-Matuers*, W. C. Harris, and 
H. J. Trencuarp. Tubercle, 1960, 41: 181 
185. (*Edgware General Hosp., Middlesex, Eng- 
land) 

The multiple-puncture tuberculin test was given 


June, 


to 3,855 pregnant women; 1,580 (41 per cent) had 
reactions and 1,207 of these were retested 
later in pregnancy ; 33 were found to be 
the second test, 2 as a result of BCG vaccination 
None of the children of these 33 women developed 
tuberculosis. No tubercle bacilli 
cultured from the breast milk or lochia, but bacilli 
were cultured from 2 placentas. Congenital! tuber- 


culosis can 


negative 
positive at 


conge nital were 


occur with comparatively slight ma- 


ternal disease and, presumably, is associated with 


genital or placental infection, but such infection 


cause congenital tuberculosis 
bacilli is a 
consequence 


naked 


nor- 


does not invari ably 


Infection of the placenta by tubercle 
but not necessarily frequent 
pregnancy. To the 
appear 

‘ 


abse nt 


possible 
of primary infection in 
e, an infected placenta may quite 
mal, and histologic changes may be 


M. J. 


THORACIC SURGERY 


Perdsato*, T. M 
und P. Panrzar Fenr 
1960, 49: 139-159. (*Kirurgi, Helsinki, Finland) 

Il. The Surgical Treatment of Bilateral Dis- 
ease: pp. 139-149 
\ series is reported of 117 patients with bilateral 

1947 1958 


cent) of the patients 


ScHEININ, 
2 


Bronchiectasis. O 


Ann Chir Gynaec 


bronchiectasis, treated from through 
(496 per 

Unilateral 
and bilateral in 11 


bronchiectatic changes were present in 74 per cent 


Fifty-eight were 


operated on resection was performed 


in 47 cases, cases. Symmetric 
of all cases. Unilateral resection was performed on 


the left in 83 per cent and on the right in 17 per 


157 
cent. The complication rate has been decreasing 
constantly 
9 per cent after unilateral and 18 per cent after 


In symmetric disease the mortality was 


bilateral resection. Pulmonary edema was the most 
common of the serious complications after bilateral 


resections, 


Ill. Bronchiectasis due to Foreign Bodies: pp 
150-159 : 
Fight 
bodies are reported. They represented 3.7 per cent 


Seven 


eases of bronchiectasis due to foreign 


of a series of 215 cases of bronchiectasis 


cases were due to aspiration of foreign bodies, usu- 


ally at the age of 1 to 2 years. The typical early 


symptoms were followed by an average period of 


20 years with varying inflammatory symptoms 


Frequent hemoptysis was characteristic. In 6 cases 
situated in the seg- 
, and in 2 it was in the 


the foreign body was basal 
ments of the right lower lobe 
lobe 


and in 1 case each it was the tip of a 


left lower In 3 cases the foreign body was a 
spike of rye, 
twig, timothy grass, a chip of wood, a ball 
4 penetrating metal fragment. The 
were ex- 


spruce 
of paper, and 
and late 
definitely 


early results of the operation 
ce lle nt 


in other 


those obtaine d 


and superior to 


forms of bronchiectasis. In 6 patients 


bronchography showed no recurrence of bronchi- 


ectatic changes after an average follow-up period 
of 5.2 years. It is emphasized that early diagnosis 
and treatment are essential in these cases, as they 
might prevent the development of severe and dis- 
abling pulmonary changes—J. HaapaNnen 
General Anesthesia for Bronchoscopy with Spe- 
cial Reference to the Use of Eunal® (in Japa- 
Inapa* and N Jap J Thor Surg, 


565-569. (*Okayvama U 


nese). K SATO 
July, 1960, 13 
Med., Japan) 


A general ane stheti technique lor bronchoscopy 


School of 


new 
went, Eu- 
chloride. After 


ventilated with pure oxygen for a 


is described. Anesthesia was induced with a 


nonbarbiturate intravenous anestheti 


nal®, followed by succinylcholine 
the lungs were 
was 


oxide and 


few minutes, a specially devised bronchoscope 


introduced and a mixture of nitrous 
1dministered through the 

With this technique 
pe rformed with complete 


haste 


oxygen was side arm of 


the bronchoscope examina- 
tions could be muscular 


relaxation without unnecessary while breath- 


ing was controlled with a manual “pressure bag.” 
The 


and care 


time required for operation on one patient 


of the postoperative patients did not ex- 


ceed that required when only local anesthesia was 
used. The present method has been used satisfac- 
torily in 46 patients—I. Tateno 

Clinical Experience With Chloroform Anesthe- 


Por* and J. Mayrietp. Anesthesiology, 


sia. M 


158 


No. 5, 1960, 21: 508-511. (*City of Memphis 


Hospitals, Tenn.) 
This study 


was done in an effort to reassess the 


application and usefulness of chloroform combined 


with other anesthetics and adjuvants as a non- 


flarmmabl Seventy patients were care- 
fully The method 
of handling these patients during the various oper- 
Chloroform 


technique 
selected and used in the study 
itive procedures is discussed in detail 
used in combination with other drugs by nonflam- 
mable techniques was found to be useful particu- 
larly in short procedures requiring minimal mus- 
The 


viministration and the 


cular relaxation inesthesia requires care in 


observance of certain pre- 


cautions: use of atropine or scopolamine premedi- 


ation: induction of anesthesia with intravenous 


thiobarbiturats ivoidance of sudden increase in 


concentrations of the vapor; use of combined tech- 


ind limit of drug concentration to the 


niques 


range of 05-1 per cent; ensurance of carbon diox- 


de removal; and avoidance of use in patients 
with liver damage E.. SHABART 
Bronchiolar Carcinoma (Pulmonary Adenoma- 
tosis). R. Sourmworrn* and A. Becker. Ann 
Intern Med, June, 1960, 52: 1328-1337. (*Re- 
ceiving Hosp., Detroit, Michigan) 

reported of bronchiolar carcinoma 


The had 


confirmed by serial 


\ case is 
ved by 


wen present for 7 years as 


biopsy at operation lesion 


oentgenograms. The long duration of the localized 


lesion suppo.ts the unicentric origin of this tu- 


mor. An isolated nodule is the early and asympto- 
A review of all patients 
1957 re- 
4 proved cases surviving longer than 
This is the fifth 


years without surgery as 


mati phase of the disease 


with bronchiolar cell carcinoma up to 


vealed only 


5 vears without surgery patient 


ving longer than 5 


proved by chest films, 


survi 


and the first case to survive 


6¥e vears following histologic proof of the diagno- 

sis—T. H. Nornren 

Esophagogenic Mediastinal Cysts (in German) 
E. Mertkarii0*. Ann Chir Fenn, Fasc 
2, 1960, 49: 232-239 Helsinki, Fin- 
land) 


Iwo patients with 


G ynaer 

(*Kirurgi, 
esophagogenic mediastinal 
16-year-old fe- 
symptomatic 20-year-old 


cysts were operated on. One was a 


male ind the other an 
soldier 
irs iriiet \ 


both to be in good condition —J 


whom the cvst had been diagnosed 10 


follow-up examination showed 


HAAPANEN 


Cysts of the Lung in Infants and Children. S 
Braunner*, P. T 
icta Paediat (I 
*University Hosp., Copenhagen, Denmark) 

\ seri is children 


VESTERDAI 
19: 39-48 


PoULSEN, and J 


January, 1960 


reported of 20 infants and 


ABSTRACTS 


with cysts of the lung. Thirteen had histories of 


febrile pulmonary disease and 1 had had recur- 
rent pneumothorax, whereas 6 had not presented 
ny symptoms or signs until 1 month before ad- 
The 


viewed. It 


roentgenographic findings are re- 


that 


mission 
is concluded it is impossible to 
decide roentgenographically, clinically, or by histo- 
logic investigation whether the cysts are acquired 
or congenital. Pneumonectomy was performed in 


1 case, lobectomy in 9 cases, segmental resection 
Surgery did not seem 


Recurrent in- 


in 6, and enucleation in 3 
only 1 


o be indicated in patient 
fections, progressive enlargement of solitary cysts, 
or rupture of large or small subpleural cysts af- 
forded 


other hand, expectant attitudes seem justifiable in 


obvious indications for surgery. On the 
ises of small cysts detected by chance which show 


no increase in size and are not associated with in- 


fection. All of the 


luded in the follow-up series were 


surgically-treated patients in- 
symptom-free 
except for 1 patient who was apt to become dy sp- 
neic on major exertion (after authors’ summary) 


H. J 


SIMON 


Esophagotracheal Fistula after Blunt Thorax 
Trauma (in German). P. Briicxe*. Wien Klin 
Weehr, July 1, 1960, 72: 482-483. (*Landeskran- 
kenhaus Wagna, Steiermark, Austria) 
Development of an esophagotracheal fistula is 

accident, a 38-year-old 


wheel He 


developed severe chest pain, mediastinal emphy- 


extremely rare. In a car 


man was thrown against the steering 


sema, and dy spnea, and he expe ctorated food even 


many hours after eating. Esophagoscopy and 
bronchoscopy revealed the presence of an esoph- 
.gotracheal fistula above the bifurcation. A jeju- 
nostomy was done for nutritional purposes. Thirty- 
two days after the accident, surgical repair of the 
ind resulted in complete recovery 


LEINER 


fistula was done 


of the patient —G. C 


Fluorescence Microscope Method for Detection 
Malignancies. F. D. Berta- 
Canad Med Ass J, July 30, 1960, 83 
(*U. of Manitoba, Winnipeg, Canada) 


of Pulmonary 
LANFFY* 
211-213 
\ method using fluorescence microscopy is de- 
scribed for the diagnosis of pulmonary malignan- 
ies by exfoliative cytology. This simple and rapid 
method introduces new diagnostic criteria of ma- 
lignancy and facilitates recognition of malignant 
sputum, bronchial secretions, and pleural 
RILey 


cells in 
fluids (after author’s summary) —E. A 


Barretr*. Brit Med J, July 
247-252. (*St. Thomas Hosp., 


Hiatus Hernia. N. R 
23, 1960, No. 5194 
London, England) 
{ comprehensive review is presented of the diag- 

pathology, and treatment of hiatal hernia 

E. A. Riey 


nosis, 


ABSTRACTS 


The Treatment of Pneumoconioses Complicated 
by Other Diseases of the Lungs (in French). 
Socterét pe Currurcie THoracique pe LANGUE 
FRANCAISE* March, 1960, 16 

Bourdounais, 


Poumon Coeur, 


Supplement. (*9 Avenue de la 
Paris 7, France) 

The entire edition is devoted to the treatment 
of pneumoconioses complicated by other diseases 
of the lungs: (7) In the surgical treatment of tu- 
berculosis in the presence of silicosis or othe pneu- 
moconioses, the technique and the indications are 
generally the same as in uncomplicated tuberculo- 
sis. A special problem is presented by the fact 
that the pulmonary function of the lungs is more 
or less impaired by the pneumoconiosis. (2) In- 
bacilli in the 


is well 


fection with unclassified tubercle 


presence of pneumoconioses is discussed 
us (3) intracavitary aspergillosis in the presence of 
terms, the treatment 


pneumoconioses. In general 


is fundamentally the same as in uncomplicated 


cases The prognosis Is le ss i ivorable Luse ol the 
loss of functioning lung tissue through the 
und the 


this underlying condition —E 


pneu- 
moconiotic process progressive nature of 


Lyon 


The Present Place of Monaldi’s Drainage in the 
of Pulmonary Tuberculosis (in 
German). H. W. M. Ravcu*. Tuberkulosearzt, 
May, 1960, 14: 290-303. (*Westerwaldklinik, Kr 
Neuwied/Rh., Germany) 

From 1938 to 1958, 169 patients with tuberculous 
Monaldi’s 


method was used alone in 30 cases, 


Treatment 


pulmonary cavities were treated with 
dr nage The 
combined with thoracoplasty in 103 cases, and after 
of collapse procedures in 36 cases. It was 
that this is still of 


use in cases in which collapse therapy fails to pro- 


failure 


concluded type of treatment 


duce cavity closure or when resection is not indi- 


cated or cannot be performed —J. HaaPpanen 


Surgical Treatment for Pulmonary Tuberculo- 


STEEL 
(* I 


sis in Childhood. H. C. Nont* and 8. J 
Brit J Dis Chest, July, 1960, 54: 255-264 
don Chest Hosp., England) 

Seventy-one children who were treated for pul- 
monary tuberculosis at High Wood Hospital be- 
tween 1949 and 1958 and who had surgical treat- 
ment at the London Chest Hospital were selected 
Eighteen were suffering from 
and 53 


for study primary 


had 


tuberculosis. In patients se- 


tuberculosis or its complications, 


chronic pulmonary 
lected for surgery, resection is considered to be the 
method of choice, together with adenectomy in the 
case of enlarged glands causing symptoms. Extra- 
ibandoned and 


The 


relative freedom from postoperative complications 


pleural pneumothorax has been 


thoracoplasty is contraindicated in children 


and the good roentgenographic results obtained by 


459 


comparison with similar surgical treatment in 
adults are emphasized. There were no deaths. Only 
1 child with primary tuberculosis failed to do well 
and developed renal and cervical glandular tuber- 
culosis 3 years after operation. Among the children 
with chronic pulmonary tuberculosis treated sur- 
gically, only 2 had relapses, both following extra- 
The importance of ade- 


is concluded 


pleural pneumothoraces 
quate chemotherapy is stressed. It 
that should be 
small number of patients with persistent symptoms 


surgical treatment confined to a 
due to the various complications of primary tuber- 
culosis, while in children with chronic pulmonary 
indications for surgery are the 
J. 


tuberculosis the 
same as in adults M 


250 Cases of Resection for Pulmonary Tuber- 
eulosis. H. J. Bearn*. Brit J Dis Chest, July, 
1960, 54: 265-271. (*Kelling Hosp., Holt, Nor- 
folk, England) 

4 review is made of 250 cases of resection for 
pulmonary tuberculosis performed between March, 
1950 and 1957 
the finding of well 


August, One of the surprises was 
the grave-risk 


Another has 


how most of 


pneumonectomy patients have done 
been that the segmental resection patients did well 


despite the fact that the drug treatment of the 


early cases was, by today’s standards, very inade- 


quate. The lobectomy figures are, however, dis- 


appointing in the matter of relapses. The number 
of relapses might have been reduced if more 
thoracoplasties had been done after the upper lo- 
The 


6.4 per cent. Sixteen patients had a relapse of their 


bectomies over-all operative mortality was 


disease at an average time of just over 2 years 


after operation. Bronchial fistula and empyema 


were the most serious operative complications. Al- 
though decreasing in use, resection still has a place 
pulmonary tuberculosis. It 


in the treatment of 


now to be reserved for those 
ifter 


areas of disease remain; but age and social and 


tends patients in 


whom, chemotherapy, cavities or nodular 
economic factors seem increasingly to influence the 
decision. There is, too, the occasional pneumonec- 
tomy still being performed on patients whose dis- 
ease originated in the pre-streptomycin era 


M. J. Smaut 


Thymic Tumors (in German). T. K. I. Larw’*. 
Ann Chir Gynaec Fenn, Suppl 93, 1960, 49: 1-47 
(*Kirurgi, Helsinki, Finland) 

Nineteen cases of thymic tumors represented 11 
per cent of the surgically treated mediastinal tu- 
mors in this hospital; 12 were in females and 7 in 
males. One case was diagnosed at autopsy, and the 
remaining 18 histologically during operation. Two 
patients were symptomless, and 17 had either gen- 
My- 


eral symptoms or symptoms of compression 


460 


roent- 


Routine 
genography was normal in 3 cases, but revealed a 


asthenia gravis was seen in 4 cases 
tumor shadow adjacent to the superior anterior 


mediastinum. It was not possible to determine 
definitely 


tumors. The 


by roentgenography the origin of the 
tumors weighed from 18 to 250 gm 
In 5 cases they were cystic, and in 3 cases there 
growth 


were also large thymogenic cysts. Invasive 


was seen in 8 patients. No distant metastases were 
encountered. In 1 case there was a thymolipoma 
The diagnosis of hyperplasia of the thymus was 


made histologically in 4 cases, a lymphomatous 
thymoma was present in 9 cases, and an epithelial 
thymoma in 6 cases. In 12 cases the tumor could 
be removed surgically, but in 6 cases it was in- 
operable. Postoperative roentgen therapy was given 
in these 6 cases as well as in another 9 cases in 
which malignancy was suspected. On the follow-up 
examination, 9 patients were working, 8 had died 
und 1 had recurrent myasthenia. The 1 tumor diag- 
nosed at was found in a case of sudden 
de ath following 


hypoplasia of the adren il gland were diagnosed at 


autopsy 


thyroidectomy. Thymoma and 


—J. HAaPANEN 


ROENTGENOGRAPHY 


nia as a Presenting Symptom of Esophageal 
Hiatal Hernia of the Diaphragm. 8. L. Fevver*, 
P.M. Mastey, and W. I. Wotrr. AMA Arc/ 
Ved, June, 1960, 105: 873-883. (*St 
cent’s Hosp., N. Y., N.Y.) 
hiatal 
important pathologic lesion and is a frequent etio- 


Esophageal hernia is a common and 


logic entity for chronic blood-loss anemia, particu- 


larly in the aged, in whom it occurs with increas- 


ing frequency Among a total of 267 cases of 


hiatal hernia diagnosed in a hospital population 


during the vears 1950-1957. some degree of blood 


loss attributed to hiatal hernia alone was present 


61 (23 per cent). Of the 


| total patient popula 


tion with hiatal hernia, 10 per cent presented witl 
hematemesis, 7 per cent with melena of a history 
in established blood- 


thereof, and 6 per cent with 


loss anemia but no or trace amounts of blood in 


Sixty-two per cent of the patients who 
than 60 


the stool 


had some degree of blood loss were more 


years of age. Emphasis is placed upon awareness 


of the lesion and its rising importance in gastro- 
blood loss and the 


examination 


intestinal need for thorough 


roentgenographi 

ence W. J. Srernincer 

Potassium lodide Screens and High Capacity 
Roentgen Tubes in Angiocardiography. | 
Carusson*. Acta Radiol, No. 6, 1960. 53: 481-485 


ABSTRACTS 


(*W ashington U. School of Med , St Louis, Mo.) 
A method is described in which exposure time is 
reduced without increasing the energy level of ra- 
diation required during angiographic examination 
potassium-iodide-intensifying 
roent- 


Thallium-activated 
screens in combination with high-capacity 
gen tubes permit optimal energy levels for these 
examinations. This method permits reduction in 
the concentration of iodinated contrast media. It 
decreases reaction risks and the dose of radiation 
The drawbacks are the mottled films, such as are 
obtained with experimental screens, and the geo- 
metric blurring caused by large focal spots of high- 
SHABART 


capacity roentgen tubes—E 


Application of Selective Pulmonary Angiog- 
raphy to the Study of Pulmonary Tuberculosis 
Kosayasui*, S. Tomura, J 
Yazaki, R. Inove, and R. Yosuimoro. Jap J 
Thor Surg, July, 1960, 13: 576-580. (*Hinoso 


National Sanatorium, Gifu Prefecture, Japan) 


in Japane se) k 


The writers performed selective angiography on 
patients with pulmonary tuberculosis and obtained 


There 


norm ilities in the pulmonary ingiograms, name ly, 


the following conclusions were several ab- 


vascularity, displacement, nar- 


the angle of 


i diminution of 


rowing, occlusion and widening of 
bifureation of the pulmonary arteries, and delayed 
lungs. The recognition of 


diagnosis of pul- 


irculation time in the 
findings was useful in the 
A capillary 


considered to be indicative of the state of pulmo- 


these 


monary tuberculosis angiogram was 


nary function and was believed to show whether 


or not the functional capacity of the particular 


surgical method to be 
find- 


segment was reversible. The 
emploved could also be determined bv the 


ings of pulmonary angiography I. TaTENo 


Pulmonary Embolization Following Urethrog- 
raphy with an Oily Medium. A. H. Utm* and 

E. C. Waasuut. New Engl J Med, July 21, 1960, 

263: 137-139. (*V. A. Hosp., N. Y., N. Y.) 

Two patients are described who experienced pul- 
complication of ure- 
Lipiodol® In both, 
emboliza- 


monary embolization as a 


thrography performed with 


icute pneumonitis ensued. Pulmonary 
tion, with resultant pneumonitis, is not a common 
mishaps de- 


that 


com] lic ition of ure thrography The 
scribed 


scccompanies the use 


should alert physicians to the risk 


of oily media. The course of 
roentgeno- 


The 


of roentgenographic changes long after 


the pulmonary complication and the 


graphic findings are not necessarily parallel 
persistence 
subsidence of pulmonary symptoms suggests that 
i large part of the initial roentgenographic changes 
lung may be attributed to the radiopacity 


M. J. 


n the 


of the provoking material 


ABSTRACTS 


Roentgenologic Studies of Respiration in In- 
fants. J. F. Bosma, J. Fawecrrr, J. Lisp, Y 
Taxaal, and C. Wece.ius. Acta Paediat (Upps), 
March, 1960, 49: Supp. 123 
Part I: Disability of oral function in 

associated with displacement of the tongue 


an infant 
This 
who had a feeding dis- 


of ‘other 


is a report of an infant 
ability 


similar to those impairments encountered in in- 


and impairment oral functions 
fants with hypoplasia of the tongue and/or palate 
the 
that 


the disability in this patient was due to inhibition 


However, these structures were normal in 


patient under consideration. It was inferred 


of these oral performances incident to abnormali- 


ties in the cervical postural mechanism. It is pro- 


posed that normal suckling can only be performed 


igainst a background of regional inhibition of the 


musculature accomplishing anteroflexion of the 


head neck. The 


of this infant relieved by a novel tex 


and particular clinical problems 


were nnique 
of prone position feeding 

Part Il 
of focal seizures of the 
The 


of glossopharyngeal respiration (GPR 


Glossopharynge al respiration 
pharyngeal area in an in- 


fant rare and distinctive motor performance 


is re ported 


1s a part of a manifestation in a 1-month- 


infant 


seizure 
This GPR 


that learned spont uneously or by intent 


is essentially identical with 


on in some 


patients with poliomyelitis who have severe re- 


paralysis. It has also been observed as 


spiratory 
tory transi- 


that 


in isolated performance in the respira 


It is 


this is a mechanism or performance which the sub- 


tion at the moment of birth inferred 
ject possesses potentially, but does not otherwise 
employ 
Part Ill toentgenog! iphic observations of mo- 
estab- 
The 


involved 


tions of the up airway associated with 
lishment of respiration in the newborn infant 
whole of the respiratory organization is 
lung and establish- 
ment of the respiration. The pharynx region may 
in engulfing 


uction (glossopharyngeal respiration), the 


in the initial aeration of the 


perform distinctively at this time in 


motions 
ingestion of 


of which are highly similar to those of 


a bolus into the esophagus. The more familiar re- 
spiratory modulations of the upper airway are also 


in action at this time, performing in relation to a 
These 
closure of the 


The 


wctions of the 


comparatively stable hyoid base respiration- 


patterned motions may result in 


whole of the pharynx or the larynx mecha- 


nisms of elicitation of these varied 


upper airway, their immediate motor mechanisms, 


and their effect upon pulmonary ventilation re- 


quire further investigation —H. J. Smion 


CHEMOTHERAPY 


Tuberculosis Laboratory Methods. YA—Arm 


$61 


Forces Cooperative Stupy on THE CHEMOTHER- 
apy or Tusercuvosis*. July, 1960. (*V. A., Dept 
of Med. & Surgery, Washington 25, D.C.) 

These 


as a guide for study unit laboratories in the 


laboratory methods were compiled to 


serve 
Cooperative Study. The techniques and methods 
outlined were devised by many workers through- 
out the country; most of them are published in 
medical journals. This publication is not intended 
to replace standard textbooks or other laboratory 
and medical publications, but is provided to pro- 
method within VA—Armed 


mote uniformity of 


Forces Study Unit Laboratories 


Two 
Cases Treated with Amphotericin B. D. M 
Perry* and W. M. M. Kirsy. AMA Arch Intern 
Ved, June, 1960, 105: 929-934. (*U. of Washing- 
ton School of Med., Seattle) 


Acute Disseminated Coccidioidomycosis: 


Two patients with acute severe disseminated 


coccidioidomycosis made a dramatic initial re- 


sponse to therapy with amphotericin B, In both 


vases the drug was administered intravenously in 


large doses every second or third dav for 4 to 5 
months despite signs of toxicity (chills, fever, mus- 
cle aching, and rise in blood urea nitrogen). Corti- 
costeroids were important in ameliorating side ef- 


fects, thereby prolonged intensive 


permitting 
therapy. Both patients had relapses after apparent 


recoverv; one responded poorly to re-treatment 
ind died The se re lap es, following exce lle nt initial 
response, would seem to emphasize the need for 
more prolonged therapy —W. J. Srernincer 
A Controlled Blind Study of Pneumococcal 
Pneumonia Treated with Tetracycline and 
Tetracycline Plus 6-Methy! Prednisolone. J. C 
Kirsy, Jr.*, G. Pots, and M. J. Romansxy 
J Med Sci, July, 1960, 240: 30-35. (*D. C 
General Hosp., Washington, D. C.) 

4 controlled blind study 


with 


Amer 


was carried out on 42 
The 21 


patients treated with 6-methyl prednisolone in de- 


patients pneumococcal pneumonia 


creasing amounts over a 5-day period together 


day shows d 


did the 


amounts of 


with 2 gm. of tetracycline per more 


rapid defervescence than control group 


with the tetracycline 


No 


noted upon steroid discontinuance, 


treated same 


alone “recurrence” or “rebound” of fever was 


nor was there 
an instance of hypothermia with the initial dose of 
the rapyv 


ste roid Roe ntge nographic findings were 


inconclusive Complications attributable to the 
6-methyl prednisolone did not occur. There is no 
indication for adjunctive steroid therapy in un- 
Controlled 


steroids to be of 


complicated pneumococcal pneumonia 
the 


fe brile 


studies may show adrenal 


value in the 


W.J 


highly 
STEININGER 


patient 


— 
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Amino Acids in the Urine of Patients with Pul- 
monary Tuberculosis and the Effect of Isoni- 
azid and Vitamin B, on Their Excretion (in 
Japanese). H. Kaxtnoxi*. Kekkaku, July, 1960, 
35: 499-502. (*Hokkaido U., Sapporo, Japan) 
The writer studied the amino acid metabolism 

of patients with pulmonary tuberculosis by paper 

chromatography analysis. The concentration and 
number of amino acids excreted in the urine were 
usually higher in patients than in controls when 
the amino acid complex was injected intravenously, 
indicating lowered amino acid utilization by the 
patients. The number of ninhydrin-positive amino 
acids as demonstrated on paper chromatography 
increased on administration of isoniazid to the pa- 

They did not increase when vitamin B. was 

injected. The 

isoniazid medication were important ones such as 
beta- 


tients 


amino acids which increased on 


methionine, phenylalanine, threonine, 
The 


excreting more amino acids in the urine when they 


lysine, 


aminoisobutyric acid, et cetera tendency of 


were injected intravenously was augmented by 
isoniazid administration and suppressed by vitamin 
B. administration; isoniazid and vitamin B, ap- 
peared to be competitive in human amino acid me- 
tabolism as well—I. Tateno 
Treatment of Pulmonary Tuberculosis in Dia- 
betic Patients. O. T. Cueunc*. Canad Med Ags 
J, July 16, 1960, 83: 118-120. (*Toronto Hosp 
for Tuberculosis, Weston, Ontario, Canada) 
The 


patients with pulmonary tuberculosis and diabetes 


results are presented of treatment of 50 


mellitus. On admission, 54 per cent of the cases 
had far advanced tuberculous disease. 32 per cent 


had and 14 per had 


minimal combinations of 


moderately advanced cent 
disease All 


intitubereulous drugs: 


received 
included in 
of dis- 


closure 


isoniazid was 
At the 


hospital, cavity 


the drug regimen in all but 5 time 


cases from 


charge of all 
was present in 82 per cent and sputum conversion 
In 88 per cent of the cases the re- 


that 18, 


in 93 per cent 


sults were considered satisfactory : there 


no cavity, the was negative tor tu- 
bacilli, and the 
The 


nondiabetic 


was sputum 


bercle 
graphically 


dise ise Was stable roentgeno- 
witl 


after 


results compare favorably 
tuberculous 


those of patients 


1uthor’s summary) 


A Retrospective Study of Cases of Pulmonary 
Tuberculosis Developing Drug Resistance. 
H. E. Tuomas*. Tubercle, 1960, 41 
37-46. (*Birmingham Chest Clinic, England) 
Using 


concentrations 


February, 
based on minimal inhibitory 
bacilli had 
resistance to isoniazid, PAS, or streptomycin either 
from 182 


a definition 


tubercle which shown 


singly or in combination were isolated 


tuberculosis tre 


th pulmonary 


ABSTRACTS 


chemotherapy during 1956-1957. Sixty-one patients 
who had been reported since June 30, 1952, and 
who were prescribed combined chemotherapy with 
2 or more drugs, were matched with the nearest 
bacteriologically proved patients of the same age 
and sex on the tuberculosis register in whom bac- 
terial resistance had not been detected. These 122 
were submitted to detailed retrospective 
study. The following findings were more common 
in the diagnostic roentgenograms of those patients 
subsequently showing bacterial drug resistance: an 
area of disease greater than the equivalent of 2 
zones in the roentgenogram ; and cavitation, espe- 
cially if multiple, or if the diameter of the largest 
cavity greater than 4 Detailed 
inalysis of the chemotherapeutic regimens showed 
i smaller proportion of cases in the drug-resistant 


cases 


was cm. across 


group among the patients who had chemotherapy 
in hospital for the first 6 months of 
treatment. It also showed that there had been an 
increased use of daily PAS and isoniazid by out- 
patients in the isoniazid-resistant group, and of 
PAS and thrice-weekly streptomycin in the 
streptomycin-resistant The implication of 
findings is that the PAS was taken ineffec- 
and that the imperfect combined chemo- 


omple te lv 


daily 
cases 
these 
tively 
therapy was responsible in some measure for the 
emergence of bacterial drug resistance. It is con- 
luded that all patients having any of the above 
roentgenographic factors should have chemother- 
ipy completely in hospital for at least 6 months 
emergence of drug 
M. J. 


if the resistance is to be 


ivoided 


Some Aspects of Drug Resistance in Tuberculo- 


Med J Aust, 
Hosp 


sis and Its Treatment. 8S. Griuis* 
June 25, 1960, I: 1014-1019. (*Morris 
Adelaide, Australia) 

Patients tuberculosis 
PAS, and isoniazid form 
admissions to chest hospitals in Eng- 


with resistant to strepto- 


mycin a significant frac- 
tion of the 
land and Australia. The extent of this problem and 
its treatment with new chemotherapeutic agents 
ire discussed. with particular reference to the role 
individual and 


of isoniazid resistance from the 


public health points of view—H. J. Simon 

Fulminating Purpura during Anti-tuberculosis 
Drug Treatment. P. A. Zoras*. Tubercle, June, 
1960, 41: 219-220. (*Hampstead and St. Maryle- 

Chest Clinics, England) 

The interest of the 

a fulminating purpura within a few 


bone 
present case lies in the ap- 
pearance of 
intituberculous drugs (strepto- 


nours of 


starting 
PAS, and isoniazid), with death occurring 
The 


idmission 


mvein, 


i few days chest roentgenogram taken 


shortly ilter showed evidence of gross 


bilateral cavitating tuberculosis and the sputum 


| 
within 


ABSTRACTS 


contained numerous tubercle bacilli. Post-mortem 


examination revealed tuberculosis of the intestines, 
liver, spleen, and kidney. It is clearly possible that, 
with tuberculosis so widely disseminated through- 
direct 


such a 


out the body, purpura had occurred as a 
consequence. It is unusual, however, for 
condition to cause death so rapidly in this way 
In most of the cases reported in the literature the 
had 


months and, sometimes, vears before death 


a period of several 
In the 
present case there was no capillary fragility. There 
possibility 


purpura occurred over 


was gross thrombocytopenia, and the 
arises that it may have been caused by the drugs 
given, for purpura did not occur until two days 
ifter treatment had been started. No purpura had 
been present previously and there was no previous 
history of such episodes M. J. Sma 
Supplementary Data on the Determination of 
Active Isoniazid in the Blood Serum by the 
Method of Vertical Diffusion in the Presence 
of PAS (in French). J. Grosset* and G. Canert! 
Rev Tuberc (Par), May 1960, 24: 633-647 


(*Paris, France) 


June, 


\ supplementary study is presented of certain 
technical points in the method of vertical diffusion 
for determination of active isoniazid in the serum: 
(1) It is preferable to prepare isoniazid solutions 
for the control system from animal serum as the 


inhibitory effect of bidistilled water is more pro- 


nounced than are the same dilutions in serum; (2) 
The diffusion of isoniazid placed at the bottom of 
takes place within a few hours in 
Léwenstein-Jensen medium; (3) A detailed study 
of neutralization of PAS by 
wcid (PAB) was made in the 
of isoniazid. In the 
tions of PAB equal to or higher than concentra- 
tions of PAS neutralize completely the effect of 
PAS. In order to neutralize concentrations of PAS 
obtained during chemotherapy, high concentrations 
of PAB are 
ml.). Neutralization of PAS is satisfactory 


presence 


the test tube 
para-aminobenzoic 
presence and absence 


absence of isoniazid, concentra- 


necessary (in the range of 500 y per 
in the 
of isoniazid if concentrations of PAB are 
higher than those of PAS. It is probable, however, 
that high concentrations of PAS, even if neutral- 
ized by 500 y of PAB per ml. can in some 


lead to overestimation of the concentration of ac- 


cases 


tive isoniazid in the serum. For current practice 


facts are without (after authors’ 


LEITES 


these importance 


summary ).—V 


in Pulmonary 
Desmevies*, R. Dion, F 
Canad Med Ass J, June 
(*Laval Hosp., ste 


Phenylbutazone and Isoniazid 
Tuberculosis. R 
Morsan, and C. Turmer 
11, 1960, 82: 1219-1222 
, Canada) 


patients 


Foy, 
Quebec 
moderately or far ad- 


Twenty with 


163 


vanced pulmonary tuberculosis were treated with 


daily in 


divided doses. Four patients also received strepto- 


isoniazid and phenylbutazone, 400 mg 


mycin. Seventeen of the patients were re-treatment 
The duration 
and 12 months. Cough and sputum were reduced 


cases of treatment was between 1 
in 10 patients. In 5 cases the sputum became nega- 
tive for tubercle bacilli. Slight roentgenographic 
improvement was noted in 4 cases, and marked 
improvement in 2. Only 1 side reaction was noted, 
namely, nausea. Eight patients were affected, but 
in no instance was this reaction serious enough to 


warrant change of dosage-—E. A. Ritey 


Combined Use of Nystatin and Antituberculous 
Drugs in the Management of Coexistent Fun- 
gal-Tuberculous Infections. G. and 
Z. Goreckt. Canad Med Ass J, June 18, 1960, 82: 
1274-1275. (*Montreal, Canada) 

Twenty-three patients with chronic pulmonary 
tuberculosis and evidence of coexistent fungal in- 
fection (in most instances Candida) were given 
combined therapy consisting of 1 or more anti- 
tuberculous drugs and nystatin. Good clinical and 
good-to-marked roentgenographic improvement of 
the tuberculosis was recorded in 16 patients during 
the period of observation: 11 of 13 patients who 
were initially positive for tubercle bacilli became 
negative, while 10 patients initially negative re- 
mained so. Fungi were eliminated from the bron- 
chial washings of 18 of the 23 patients. Fourteen 
of the 18 from whom fungi were cleared had pre- 
the 5 


those 


viously harbored Candida species. Four of 


patients not cleared of fungi were 


with Candida 


among 
species. No evidence of intolerance 


or undesirable reactions to nystatin was noted 


These 


administration of nystatin together with antituber- 


limited observations suggest that the oral 


culosis therapy in pulmonary disease with co- 
existent fungal infection offers a much improved 
prognosis, particularly when the fungal complica- 
to species of Candida (after authors’ 


A. Ritey 


tion is duc 


summary 


Continued Studies on the Problems of PAS 
Dosage. H. O. Bane and E. Srranpaaarp*. Acta 
Tuberc Scand, No. 2, 1960, 39: 81-96. (*Skorping 
Sanatorium, Denmark) 

of calcium PAS granulate or 12 

gm. of sodium PAS in solution were administered 


Nine or 12 gm 


as a single massive daily dose to 115 tuberculous 
patients. Most patients preferred this mode of ad- 
ministration to the method of 
The PAS blood concentrations were studied 


previous divided 
doses 
in 462 specimens from 39 patients. After adminis- 
tration of the single massive dose, PAS blood con- 
centrations increased rapidly to between 10 and 20 
mg. per 100 ml., then fell rapidly. Eight to 12 hours 
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blood 
per 100 ml 


elapsed, however, before concentrations 

dropped below 2 to 3 mg 
W. J. Sremnincer 

Bioassay of Theophylline Preparations Using 
Human Subjects. B. Catesnicx*, J. C. Muncu, 
J. R. Dt Pauma, and V. R. Brit Med J, 
July 2, 1960, No. 5191: 33-36. (*Hahnemann 
Med. College, Philadelphia, Penn.) 
When doses of 4 different 


preparations administered to 


single theophylline 


were normal indi- 


viduals, no statistically significant difference could 
blood from 120 to 


idrenalin index revealed that the 


be detected in concentrations 
The 


clinical effectiveness of various theophy Iline 


240 minutes 


rations depends on the absolute amount of 


phylline present. Large doses produce an 

in duration of action rather than intensity of 
Authors’ summary).—E. A. Rivey 


Oxy morphone 


*136 E. 57th St 
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The Medical Letter’. 
1960, 2 
14-hydroxydihydromorphino 
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morphan®), o1 
in analgesic new steroid, 
(Diloderm® 
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Vovembe 11, 1960, 


combining polyvalent influenza virus with 


wetale Present evaluation 


2: 89-92 
gener il 


virus ty} 


es 3, 4, and 7 (Re sprogen® > 


of adenovirus vaccines. Drug treatment of 


thyroidism \ 


hydroxide 


combination of nicotini 


Nicalex®) in hyy 


tluminum 


ferolemia,. 


PULMONARY PHYSIOLOGY 


of Routine Tests 
Function. D. V. Bares*, J 
Meakins. Canad Me 
*McGill 


The 
Pulmonary 
Pare, and J. | 
July 30, 1960, 83: 192-197 

il, Canada) 
(An ev 


pulmonary 


Clinical Usefulness 


iluation is made the wor 


study unit during 
500-bed 


Tests included the 


function 


years of operation in a general 


und surgical hospital 
maximal breathing 


ment ot 1) indirect 


by a single-breath method. combined with 
of the 
tional residual pacity 


und mixing efficiency by 


il mid-expiratory flow rat 


subdivi 


helium fusing capacity by 
tidal sampling me “ irterial oxygen 
| of arterial blood; and (¢« 
tion of oxygen uptake, ventilatior 
In 47 patients studie 
mphvysema, the stu 


ul diagnosi 


ABSTRACTS 


In 137 patients studied, 
something to the clinical 
contributed 


tribution to management 


contributed 


the tests 


management. In 149 cases the tests 


gre itly to management and or precise diagnosis. 


In 68 cases the tests were essential to accurate di- 


gnosis and/or proper management. It is clear that 
function laboratory of the 


1 routine pulmonary 


type described makes a major contribution to 
management or diagnosis in about 100 patients a 
fully 
Pulmonary emphysema was the principal problem 


RILey 


vear justifying its use and establishment 


umong 153 patients studied E. A 


Normal Standards for Single-Breath Tests of 
Ventilatory Capacity in Chidren. B. Ganvevia* 
irch Dis Child, June, 1960, 35: 236-239. (*Rovyal 
Children’s Hosp., Melbourne, Australia) 


Tests of ventilatory capacity based on the re- 


ording of a maximal forced expiration after a full 


becoming widely used. They are 


nspiration are 


to perform und require less cooperation 


juicker 
then the conventional maximal 
They 


vital capacity, (2) the 


on the 


aatient 


ithing capacity test provide indices of 
volume of gas 
05-1 second), 
vital capacity ex- 
This method, 
170 children 


tabulated and 


ra given time interval 
percentage of the 

within the same time period 
is fully described, was used on 
results are 


5-14 vears, and the 


elated to standing height—J. Lorser 

Abnormalities of Ventilatory Capacity in Chil- 
dren with Asthma and Bronchiectasis. L. B 

irch Dis Child, June, 1960, 35: 224-231 
*U. of Durham, England) 

Serial re idings of the 


STRANG* 


forced expiratory volume 
were made on 59 children with chronic pulmonary 
ind the results were comy ired with those 
418 healthy 

performed on 20 asthmatic children 


»btained on school children. Serial re- 
rdings were 


ind on 39 children with bron- 


37 examinations) 
iectasis (209 


ecords were found in both groups; 


examinations). Grossly abnormal 


these were re- 
lated to the seve ritv of the condition as judged by 


linical and roentgenographic criteria, and the re- 
tech- 


de ribed 


inalvzed by statistical methods The 
fully 
in objective means 


ilts are 
of the experiments are 


These 


I assessing an 


measurements provide 


important aspect of these condi- 


tions which cannot be accurately assessed on clini- 


| examination —J. Lorper 
Measurements of Pulmonary Diffusing Capac- 
ity in Children. L. B. Srrane*. Arch Dis Child, 
1e, 1960, 35: 232-235. (*U. of Durham 
rd 


ilation of low 


Eng- 


concentrations of carbon ron- 


1s used for the measurement of pulmonary 


— 
ncrease 
lichlorisone 
i me- x 
na 
ged 
hype 
acid and 
of 
ol 
k done by 
ts first 4 
al 
of 
lune, closed-circuit 
und dif 
pirmed 


ABSTRACTS 


Using the method 
129, 237), 


with 


diffusing capacity in children 
of Bates et al. (J Physiol, London, 1955, 
the author examined 79 normal children, 37 
bronchiectasis, 15 with asthma, and 2 with diffuse 
4 good significant correlation 
for CO 
and the height, weight, and surface area in normal 
children the 

range, but 


pulmonary disease 
was found between the diffusing capacity 


children. In bronchiectatic results 


were rarely outside the normal there 


was a trend toward lower values. There was no cor- 
relation between the severity of the bronchiecta- 
Asthmatic 


sis and the diffusing capacity for CO 


children and 1 child with mucoviscidosis gave nor- 


mal results, while 1 child with pulmonary hemo- 


siderosis had a severe impairment of diffusing ca- 

pacity —J. LorBer 

Effects of Pharmacologic Agents on the Pul- 
monary Circulation. N. Fowier*. Amer J Med, 
June, 1960, 28: 927-942. (*U. of Cincinnati, 

Ohio) 

There are difficulties in drug-in- 


duced 


pressure 


interpreting 


alterations in pulmonary blood flow and 


in terms of changes in pulmonary vas- 
4 major source of such difficulty 


of the 


cular resistance 


is the distensibility pulmonary vessels, al- 


lowing them to respond passively to pressure and 
in bron 


flow alterations. Drug-induced alterations 


chomotor ind effective blood viscosity also 


lead to There 
tained from isolated and perfused lungs of animals 


tone 


may erro! is good evidence, ob- 


as well as from studies in intact animals and pa- 


tients, that the pulmonary vasculature may re- 


spond to drugs independently of the systemi 


circulation. The composite effect of a drug on the 
pulmonary circulation may be greatly modified by 


its effect on the systemic circulation. The majority 


of studies indicates that hypoxia increases flow 


resistance in the pulmonary circulation, but not 


greatly. Breathing high carbon dioxide gas mix- 


tures seems to temporarily increase flow resistance 
in the pulmonary circulation of the perfused lung, 
but it does not do so persistently in intact animals 


Acety k holine 9 


pulmonary artery, appears to decre iS 


or man infused directly into the 


pulmonary 


vascular resistance in a substantial percentage of 


patients with pulmonary hypertension associated 


disease or rheumatic heart 


with congenital heart 


disease. Serotonin appears to be a potent pulmo- 


nary vasoconstrictor. Studies with 20 per ceni 


chloride 


pulmonary 


sodium solutions and hypoxia suggest 


that venous constriction may be an 
hanism in drug-induced pulmonary 


H. NokHREN 


important me 


hypertension. —T 


Arterial Oxygen Unsaturation and the Ventila- 
tion-Perfusion Defect of Laennec’s Cirrhosis. 


T. Ropman*, M. Soper, and H. P. Crosse. New 


Engl J Med, July 14, 1960, 263: 73-77. (*V 
Hosp., Philadelphia, Penn.) 

Studies of pulmonary function, arterial oxygen 
relations 


ventilation-perfusion 


saturation, 
were performed in 56 patients with far advanced 


Laennec’s cirrhosis and 1 patient with extrahepatic 


portal-vein thrombosis. A tendency to arterial 


unsaturation and increased venous ad- 


was demonstrated. In 10 of 20 


oxygen 
mixture patients 


without evidence of significant lung disease sub- 
jected to detailed pulmonary function and ven- 
there unex- 


plained respiratory alkalosis characterized by an 


tilation-perfusion studies, was an 


increased minute ventilation, reduced arterial car- 
bon dioxide content, normal or slightly elevated 
arterial pH, and reduced arterial carbon dioxide 
tension.—M. J. SMALL 


Respiration and Circulation in Patients with 
Portal Cirrhosis of the Liver. H. O. Herve- 
July, 1960, 22: 154-159 
(*College of Physicians and Surgeons, Columbia 
U8. 
In addition to 
splanchnic vasculature, 


MANN*. Circulation, 


changes in the hepatic and 


which in turn lead to re- 


duced hepatic blood flow, increased portal venous 


pressure, and the development of collateral vessels 


permitting bypass of the diseased liver, cirrhosis 


of the liver also may be associated with changes 
in the respiratory pattern, the pulmonary vascula- 


ture, and the systemic circulation. As a working 


hy pothe sis for future studies, the changes observed 


in adults with portal cirrhosis can be separated 


into 3 different groups. First, communications be- 


tween the portal vascular bed and either the pul- 


monary veins or the venae cavae may (a) permit 


venous blood to enter the systemic circulation and 


cause hypoxemia, or (b) allow intestinal metab- 
olites to escape hepatic inactivation and gain di- 


rect access to the systemic circulation. Second, 


metabolites escaping hepatic inactivation may be 
responsible for changes in the pulmonary vessels, 
reduced peripheral re- 


Finally, 


leads to a rise in car- 


pulmonary hypertension, 


sistance, and hyperventilation reduction 


of the peripheral resistance 
diac output and perhaps the plasma volume as 
well. The increased cardiac output may eve ntually 
cause cardiac hypertrophy and heart failure, a 
complication difficult to recognize in older patients 
in whom heart disease may occur independently, 
and fluid retention and dyspnea can be attributed 
to the underlying disease —W. J. Srernincer 
A Study of Gastric Secretions in Chronic Ob- 
structive Pulmonary Emphysema. L. Zasty*, 
G. Baum, and J. Rumpary. Dis Chest, July, 1960, 
38: 69-72. (*V. A. Hosp., Coral Gables, Fla.) 


Significantly increased gastric acidity was dem- 
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166 
onstrated in this group of unselected, fasting pa- 
tients with pulmonary emphysema. The hypothesis 
that carbon dioxide retention is implicated in this 
could 


possible 


phenomenon not be substantiated in this 


series, A 
EK. A. Rourt 


mechanism is discussed 


stress 


Studies of the Ventilation-Perfusion Relation- 
ships in the Lungs of Subjects with Chronic 
Pulmonary Empsysema, Following a Single 
Intravenous Injection of Radioactive Krypton 
(Ke™). Ll. Presentation and Validation of a 
Theoretical Model. H. P. Gunrtner*, W. A 
Barscor, and A. Covrnanp. J Clin Invest, July, 
1960, 39: 1080-1090. (*Columbia | 

Physicians and Surgeons, N. Y., N. Y.) 
The 


the emphysematot s patient is considered im terms 


College of 


behavior of intravenously injected Kr™ in 


of a model composed of 3 compartments well- 


ventilated ilveoli, poorly-ventilated ilveoli, und 


Using typical emphysematous values for 


tissucs 
ventilation, and blood flows of the 2 
the the 
ind blood streams is predicted when 
10 or 60 | 


the 


the volume 


lung compartments behavior of Kr™ in 


various gases 


the effective tissue volume is either 


Further ecaleulated « les show predicted 


study, in the distribu- 


Data are 


of changes, during a 


tion of blood flow to the lungs presented 


on the findings in 2 patients with emphysema in 


whom Kr“ concentrations were followed in expired 


iir, arterial blood, and mixed venous blood after 


intracardiac injection of Kr*. The behavior of the 


matients resembled that predicted for the model 


the differences are discussed. Two approximate 


methods for determining the distribution of per- 


fusion in the lung are presented. One depends only 


on expired gas analysis and the 


und blood 


predicted curves these 


other on expired 
When 


to be 


gas irterial inalysis tested 


the 


on 
appeal in error by 
about 10 per cent —E. Dunner 

rdiopulmonary Physiology in a Case of Pul- 
Alveolar Proteinosis. T. Syiver*, | 
ind B. Lewis. Ann Intern Med, June 
1960, 52: 1318-1328. (*Wayne State | 
of Med Mich.) 


\ case is presented of pulmonary 


monary 
WILNER 


( we 


Detroit 
ilveolar pro 


has only recently been 


The 


finely 


einosis, a disease which 


ribed in the literature 


des roentgenogram Was 
with 


the 


infiltrates 
to the 
Hilar 


quite typical, soft. nodular 


hila 


the 


radiating from bilaterally medial, 


inferior portion of lungs nodes were 


characteristically not 


enlarged. The microscopic 
consisted of 


normal alveoli 
PAS-positive 
produced from degenerated septal cells 
the 


tion studies 


pathology relatively 


illed with proteinaceous, material 


obably 


was no cellular infiltration of alveolar 


In this case, pulmonary func and 


ABSTRACTS 


right heart catheterization place this disease in the 
ilveolar-capillary blo« k group, with ce creast d total 
vital capacity, pulmonary compliance and pulmo- 


nary diffusing capacity, and a decrease in arterial 


oxygen saturation on exercise No etiologic agent 


has as yet been identified as the cause of the dis- 


ease, and no specific therapy has been found. Anti- 


microbials and steroids seem to have no effect on 


this condition, which may either regress sponta- 


neously or progress to complete incapacitation and 
death 


failure 


due to secondary infection or right heart 


(after authors’ summary)—T. H. Noenren 
Inhalation. 

MENEELY 
1960, 21: 564 
Med., 


The Dynamics of Sulfur Dioxide 
Batcuum*, J 
1MA Arch Indust 


569.(*U. of S 


Dysick!, and G 
Health 


California 


June, 
School of Los 
Angeles) 

The 


in a considerable 


und fuel oil has resulted 
the 
amounting to as much as 
New 


inhalation of low 


combustion of ( oal 
contamination of itmosphere 
by sulfur dioxide (SO,.), 
2,000 tons per day in a such as 


York. The 


onrentrations ol 


large city 


effects of the chron 
of particular 


importance, as urban atmospheric concentrations 


this substance are 


usually do not exceed 05 to 1 ppm. Sulfur dioxide 


is readily absorbed from the upper and lower res- 


piratory tracts even when inhaled in low concen- 
trations such as 1 ppm. It can be absorbed by the 
the latter 


sufficient to influence 


tracheal mucosa when ilone is exposed 


to a degree pulmonary func- 
tion detrimentally. After absorption from the sites 
bronchi, and lungs, it 


including the 


of deposition in the trachea, 
Is distributed to all 
It can still be detected in the 


week The 


iboli prolonged inhalations of low- 


brain 


tissues, 
trachea and lungs 1 


ifter exposure physiologic and 


the 


level concentrations of SO. are 


met- 
eflects ol 
unknown, and ex- 


periments are now im progress in an attempt to 


obtain further data on this aspect of the effects of 


inhalation of low concentrations of sulfur dioxide 


T. H. 


Resistance, and 
Compliance in Man. W. R. Miinor*, A. J. Jose, 
und C. J. McGarr. Cir 1960, 22 
130-137. (*Johns Hopkins U Med., 
Baltimore, Md.) 

In 19 patients with a variety 


monary 


Pulmonary Vascular Volume, 


ilation, July, 

School of 
of cardiac and pul- 
blood 


a dye-dilution method 


ibnormalities, pulmonary volume 


was me sured with use of 


ind simultaneous bilateral cardiac catheterization 
The 


per square 


iverage pulmonary blood volume was 365 ml 
meter of body surface (with a min- 
126 and a maximum of 598 ml.). This 


significantly 


imum of 


ilue is smaller than previous esti- 


mates by less direct methods. The ratio of pulmo- 


nary blood volume to mean intravascular pressure 
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was used as an indication of pulmonary vascular 


compliance. Patients with high pulmonary vascular 


resistance had relatively low pulmonary vascular 
compliance \ significant correlation between pul- 


blood stroke 
found, lending support to the hypothesis that the 


monary volume and volume was 


volume and elasticity of the pulmonary vascular 

bed contribute to the regulation of cardiac output 
W. J. STEININGER 

Timed Vital Capacity: A Correlation with Max- 
imal Breathing Capacity and Use as a Clinical 
Test of Ventilatory Function. G. C. Lerver*, 
M. J. and S. J Dis 
Chest, July, 1960, 54: 210-216. (*V Hosp., 
East Orange, New Jersey ) 
The 


vie wed 


literature on timed vital capacity is re- 


In 400 patients with various pul- 


chron 
monary diseases the one-second timed vital capac- 


ity was compared with the maximal breathing 


It was found that the determination of 


capac ity 


the one-second timed vital capacity wit! the aid 


of the Gaensler-Collins vitalometer is an easy and 


A good correlation exists between 


reliable me thod 


the one-second timed vital capacity and the max- 


When the 


patients 


imal breathing capacity subjects are 


grouped as “normal,” and as with “re- 


“obstructive,” and “combined” ventila- 
MBC., L 
L., differs significantly 
he “ob- 


clinical 


strictive,” 


tory de fects, the ratio per minute/one- 


second timed vital capacity, 


between the groups, except between 


structive” and “combined” groups. For 


evaluation of ventilatory function, the determina- 


timed vital city ap- 


(after 


tion ol the one -second 


pears to be satisfactory authors’ summary) 


M. J. 


A Simplified Closed Circuit Helium Dilution 
Method for the Determination of the Residual 


Meneety*, C 
Merritt, R 
Kattreiper. Amer J 
(*Vanderbilt U 


BALL, 
Mase, 
Ved, 
Nash- 


Volume of the Lungs. G 
R. Kory, J. Cattaway, J 
D. Roeum, and N 
May, 1960, 28: 824-831 
ville, Tenn.) 

A simpk 


method for 


rapid version is described of the he- 


lium estimating functional residual 


capacity employing equipment which is not un- 


duly expensive and which is useful for a variety 


of other tests of pulmonary function results 


ire highly reproducible Evidence that the method 


subject to serious systematic error 1s 


T. H. Noewnren 


is not pre- 


sented 


Relative Respiratory Depressant Effects of Oxy- 
morphone and Morphine. J. Betiviite*, L 
Escarraca, S. Watitenstern, R. Hovupe, and W 

Anesthesiology, No. 4, 1960, 21: 397 

Center, Palo Alto, Calif.) 


HowLaNnpD 
400. (*Stanford Med 


A double-blind, controlled 


to evaluate the 


cross-over, experi- 
effects 


healthy 


ment was done respiratory 


of morphine and oxymorphone. Seven 


volunteers were used, and the method is described 


in detail. Oxymorphone was 8.95 times as potent 


in terms of analgesic effects. It was 
148 times 


terms of respiratory depressant effects. It is con- 


as morphine 


found to be as potent as morphine in 


cluded that when oxymorphone is given in anal- 
gesic doses comparable to morphine, it produces at 


least as much respiratory depression —E. SHABART 


Phenazocine and 
GREISHEIMER*, 

Evuis 
(*Temple 


Comparison of Effects of 
Meperidine on Respiration. EF 
L. Krumperman, B. Rusy, and D 
theswology, No. 4, 1960, 21: 370-373 
U. School of Med., Philade Iphia, Penn.) 
The of the 

effects of phenazocine and me peridine on alveolar 


Ane S- 


purpose study was to compare the 


ventilation and carbon dioxide tension of alveolar 
air. Sixteen healthy cooperative adults were used 
The method employed is described in detail and 
was set up so that each subject served as his own 
of the 
although this 


control. Both drugs decrease the sensitivity 
center to carbon dioxide, 
that the 


of stimuli is equally depressed 


respiratory 


does not signify reception of other types 


Clinically, phen- 


sedates to a lesser degree than does 


of the 


azocine 


meperidine. Only one many factors involved 


in the control of respiration was tested in this 


afferent 
the depression of the 


experiment. Excitatory impulses partly 
sensitivity of the 


The 


Alveolar car- 


overcome 


respiratory center to carbon dioxide actual 
end result is respiration stimulation 
bon dioxide tension during normal breathing is 
elevated after both drugs are administered 


E. SHABART 


Factors Affecting the Rapidity of Alteration of 
Nitrous Oxide Concentration in a Circle Sys- 
tem. E. Ecer* Anesthesiology, No. 4, 1960, 21 
348-355. (*US Hosp., Ft. Leavenworth 
Kansas) 
This study 

centration of nitrous oxide 

The 

young patients undergoing 

High 


nitrous oxide are 


Army 


illustrates the rate of change of con- 


in a circle system which 


occurs on induction method emploved 1s 


described in detail in 


various procedures inflow rates 


(10 LPM or 


rapid change ot concentration 


operative 
necessary 
This is 


which in- 


more) of 
to achieve 
found to be especially so in cases in 


duction was the longest portion of the procedure 


After induction, the anesthetic level due to nitrous 


oxide could be well maintained with low flows (1 


to 3 LPM) 


less rapid rises in concentrations 


Large and more muscular persons had 
Decreasing the 
increased the 


could be 


volume of the anesthetic systems 


with which concentrations 


E. SHABART 


rapidity 
reached 
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Anaerobiasis in Normal and Asphyxiated Pre- 
mature Newborns. B. Vepra* and J. U_rycu 
Acta Paediat (Upps), March, 1960, 49: 129-134 
(*Institute the C of Mother and Child, 
Prague, Czechoslovakia) 

The 


levels in 


ior ire 


relationship was studied of the lactic acid 
the peripher ul and venous blood of the 
mother, and the umbilical venous and arterial blood 
ol premature 
A close 


the 


normal and asphyxiated newborns 


relationship exists between the levels 
ind fetus, 
In v 
fluid of 


in be 


mother suggesting a high degree 


interaction iew of the of 


this rela- 


relative imounts 


extracellular mother and 


fetus, 


tionshiy explained only on the basis of 


maternal production. Some results 


that 


does not play i 


from asphyxi- 
ited prem 


the pret 


prot 


iture newborns suggest 


robiasis 
role 


sum- 


inac 


nature significant 


in tion 


iwainst anoxia ifter authors 


mary SIMON 

Rescue Breathing for the Partly 
* Med J Aust, Marcel 
Australia) 


1 comprehensive 


Drowned, | 
BuCHANAN 12, 1960, I 
105-412 
is 


pick mology 


*Svdney 


study ol the inci 
of drown- 


the 


erson 


ind 
included to « 
different methods of handling the 


physiology, therapy 


ing. Illustrations are lemonstrate 


drowning | 


on land and in the water J. Smmon 


The Effect of Pneumonectomy and Lobectomy 
on the Pulmonary Diffusing Capacity in Man. 


2. 1960, 


Ann 
183 


LarMi* Chi 


19 169 


Fenn, Fasc 
Helsinki, Fin- 


G 


*Kirurgi, 


pulmonary diffusing capaci 
with the 
17 


iverage 


ty 


deter- 


before 


was 
thod 
tomies and 18 lobe« 
of 6 


mined carbon monoxide 


ana 


An 


32 per cent 


ilter neumoner tomes 


decre ml 


the 


min./mm. Hg., or 


of preoperative values, was found 


of 47 
obecto- 


following 


after pneumonectomies, and a decrease 


ml./min Hg., or 2 


The 


extensive 


mm 3 per cent, after | 


mies changes in diffusing capacity 


pulmonary resection were relatively per- 


sistent —J. HAAPANEN 
Sugar Metabolism 
Pulmonary 


Reduced 
H 
(Tokyo), July, 1960, 
Tokyo Sanatorium 


Patients with 
Function 
Clin Resp Organs 


199. (* National 


in 
(in Japanese 
Koyama* 
15: 493 


vose, Japan) 


Ki- 
Determinations of the blood 

ilph a~ke toglut 
the 


und urine levels of 


p ivi and lacti icids, as 
well as fructose tolerance test, 


made 
tuberculosis who had 
The vit il capac 
17 11 to 60 
1 values in 8 « 12 pa 


r more 


were on 


25 patients with pulmonary 


vital capacities ity 


in and 


cent 


ABSTRACTS 


controls. The fasting blood and urine levels of 
pyruvic, alpha-keto-glutaric, and lactic acids were 
nearly equal in patients with reduced and normal 
respiratory functions. When the glucose tolerance 
test was done by injecting 20 gm. of glucose in- 
trave nously, a more highly elevated blood level 1 
hour after injection than existed before injection 
the c: of acid. 
tolerance test was made by in- 


obse rved only 


When the 
jecting 4 gm 


was in iS€ pyruvic 
fructose 
of fructose intravenously, the blood 
levels of pyruvic, alpha-keto-glutaric, and lactic 
icids and acid-soluble inorganic phosphorus 1 hour 
ilter than 100 per 
ls. The urinary 
these substances 2 hours afte 
The blood 
and 2 


tructose 


injection were elevated moré 


cent ibove those of the fasting le ve 


excretion of 


injec- 
ilso raised 


of 


was and urine le vels 


substances l 
of in propor- 
tion to the reduced vital capacity of the recipient 
patients I 


these hours, respectively, 


ilter injection 


were highe 


TATENO 


The Use of THAM to Prevent Hyperventilation 
and Acidosis while Breathing Carbon Dioxide. 
G. L Amer J Med Sci, June, 1960, 

(*Henry Ford Hosp., Detroit, 


Brin KMAN* 
728 
Mich.) 

In 


respiratory 


io 


a study of 3 persons with normally sensitive 
it that 
(THAM) prevents 
hyperventilation and acidosis which normally 
cur 


Che 


postul ited 


centers, was shown tris( hy- 
droxymethy! )aminomethane 
the 
while breathing 5 per cent carbon dioxide 
of action of THAM is discussed and it 
that, alkalosis, the respiratory 
to arterial pH than to 
irterial carbon dioxide tension.—W 


mode 
in 
nter is 


more responsive 


J. STEININGER 


MICROBIOLOGY AND IMMUNOLOGY 


The Significance of Candida Albicans 
man Sputum. G. L. Baum*. Nev 
July 14, 1960, 263: 70-73. (*V. A 
Ohio) 


in Ha- 
Engl J Med, 
Hosp., Cincin- 
Sputum specimens from 55 patients, 34 hospital 
and 30 healthy 
the 


emplovees, 
studied 
of 


medical students were 
of Fifty-five per 
patients, 36 per cent of the hospital 


for 
the 
mplovees 
vielded 


species 


presence fungi 


ent 
ind 20 per cent of the medical students 


sputum specimens positive for Candida 


Approximately half of these 
dentified 


species were 


as Candida albicans. One medical stu- 


dent produced sputum that yielded 
Cryptococs us. It is believed that the 
Candida found the sputum specimens 
mouth, and that little significance can be 
ittached to the finding of Candida in the sputum 
n the diagnosis of the lung. It 


believed others that the 


a nonpatho- 


source 
the 


the 


ot in 


was 


candidiasis of 


18 


in this laboratory and by 


|_| 
_ 
_ 
land 
The 
| 
reduced 
less than 40 pe y 
ot the expectec 
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only way in which a diagnosis of pulmonary 

candidiasis can be made is by demonstration of 

the organism histologically and culturally in a 

lung biopsy specimen obtained through a tho- 

racotomy incision —M. J. SMALL 

Studies on Acid-fast Bacilli Other than M. Tu- 
berculosis Isolated from Tuberculous Patients 
and Experimentally Infected Guinea Pigs. II. 
Experiments of Boiling-fastness, Cord Factor 
Formation, Neutral Red and Niacin Tests, 
and Susceptibility to Antimicrobials (in Japa- 
nese). K. Toyvama*. Kekkaku, July, 1960, 35: 
480-487. (*Hosp. of the Institute, 
Tokyo, Japan) 


Kitasato 


non- 
group) and 
bacilli 
above 


Sixty-one strains which were considered 


pathoge nic acid-fast bacilli (the test 
bovine tube rcle 


22 strains of human and 


(the control group) were subjected to the 
The Kf 
with Ziehl’s staining were 4 to 5 in only 1 strain 
group 


values in the boiling-fastness test 


tests 


of the test group, while all of the control 


had values of 4 to 5. Cord factor formation in the 


fluid culture medium was positive in 33 per cent 


of the test strains and in 72 


7 per cent of the 
cultured 
on Kirchner’s agar plate, 14 per cent of the test 
strains and 86.4 per cent of the control strains were 
in 41 
per cent of the test and 68.2 per cent of the con- 
None 


reaction, 


con- 


trol strains while, when the bacilli were 


positive. The neutral red test was positive 


trol strains of the test strains gave a posi- 
per cent of the 
Of the test 


tive niacin while 95.5 


control strains were positive strains, 


93 per cent were resistant to pyrazinamide, 79 per 


cent were resistant to viomycin, and 52 per cent 


were resistant to kanamycin. A review of these 


test 
bacilli, al- 


though some of the strains had results compatible 


results showed that most of the 1uthor’s 


strains were nonpathogenic acid-fast 
with “atypical” (unclassified) acid-fast bacilli. The 
test for 


best 


niacin test was conside red to be the 


laboratory differentiation of these 2 groups of 

bac ili, although combination with boiling fastne ss, 

cord formation, and neutral red tests appeared to 

be more complete —I. TaTeno 

The Effect of Trace Metals on the Growth and 
Metabolism of Mycobacterium Tuberculosis 
dvium. D. S. P. Patrerson*. Tubercle 
1960, 41: 191-202. (*Central Veterinary 
New Haw, Weybridge, Surrey, England) 

metabolism of M 


been stud- 


June, 
Lab., 
The cultivation and 
im on synthetic media have 
trace-element 
cobalt 


utilization of 


ilosis av 
ied with particular reference to the 
The effect of 
growth, the 
medium glycerol, and the 


porphyrin III 


status of the media and/or 


zinc ions is to stimulate 
production ol copro- 


The stimulatory effect of zine ions 


469 


was examined in some detail and it was found to 
be dependent upon the presence of sufficient iron 
in the medium. With no added iron, 2-64 p._pm 
Zn** had no effect but, with as little as 2 p.p.m. 
Fe**, almost maximal stimulation of growth, glyc- 
erol utilization, and coproporphyrin production 
was observed. A given supplement of 4 p.p.m. Zn* 
stimulated the growth of a 46-day culture about 
4 times, glycerol utilization about 5 times, and 
coproporphyrin production about 100 times. It was 
therefore concluded that zinc had a specific effect 
on the production of free coproporphyrin. Another 
result of zine supplementation is to modify the 
nitrogen metabolism of the bacillus. Organisms 
grown on supplemented media are richer in nitro- 
gen and, when autoclaved in phosphate buffer pH 
9.0, up to 4 times more tuberculoprotein is released 
unsupple- 


case of those grown on 


M. J. 


than in the 
mented media 


The “Dassie” Bacillus. N. Smirn*. Tubercle, 
June, 1960, 41: 203-212 William Dunn 
School of Pathology, Oxford, England) 

described of the morphology, 


(*Sir 


Some aspects are 
growth requirements, and resistance of a Myco- 
bacterium isolated from an epithelioid granuloma 
“Dassie,” a 
Africa. The 
features of the Dassie 


in the lungs of the Cape hydrax or 


genus of rodent common to South 


morphology and staining 
VM ycobactertum 


Both 
grow on Dorset egg medium without glycerin. A 


bacillus rese mble closely those of 


var. muris or the vole bacillus organisms 


modified Dubos medium, in which the casein di- 
gest is replaced by 1-glutamic acid-sodium salt at 
0.1 per cent, is a satisfactory medium for growth 
of the This bacillus was found to 


Dassie bacillus 


be susceptible to both streptomycin and isoniazid 


M. J. 


The Lipids of Weybridge PPD. D. 8. P. Parrer- 
Tube 1960, 41: 186-190. (*New 
Haw, Weybridge, Surrey, England ) 


son* cle, June, 


The preparation of acetone- and ether-dried 


powders from Weybridge PPD was accompanied 
by the loss of about 10 per cent of the weight of 
the resulting powders as lipid material which dis- 
The 


firmly 


solved very readily in these organic solvents 


residual lipid, most of which was rather 


bound to the tuberculoprotein, could be re moved 


successively with a chloroform-methanol mixture 


and with acidified ether-ethanol. The surface ac- 
measured of different tuberculopro- 


Those 


taining high proportions of lipid were the 


tivities were 


tein preparations in aqueous solution con- 


most 


uctive. The lipid fraction apparently increases the 


tendency of tuberculin to be adsorbed at glass/ 


liquid interfaces and is, therefore, partly respon- 


sible for the so-called “volume effect” which is ob- 
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served in stored dilutions of tuberculin 
possible 


Another 
function of the lipid moiety is to mini- 
the destruction of the biologic activity of 


tuberculin at 


mize 


elevated temperatures (after 


J. Smaui 


au- 


thor’s summary) —M 


EXPERIMENTAL PATHOLOGY 


Chronic Pulmonary Emphysema (An Experi- 
mental Study). Il. Spontaneous Pulmonary 
Emphysema in Rabbits. H. T.G 
imer J Path, September, 1960, 37 


of Liverpool, England) 


STRAWBRIDGE* 
309-33 ad | 


An account is given of the types of spontaneous 


chronic vesicular emphysematous lesions and as- 


inflammatory changes found in the lungs 


The 


studied in 


sociated 
of 155 rabbits und the 


100 


emphysematous lesions 
elastica were 
thick. The 
emphysema were 
sisted of 


paraffin 


sections 
microscopic appearances of all types of 


the 


progressive 


essentially ind con 


the developm« nt ol tenestra 


ulveolar Ww ills le ading to destruct on 


The 


antedated the ippearance ol 


tion of the 


ot the w ills elastic tissue showed no cl inges 


which lenestration, 


und seemed to be the most resistant 


The ippe 


component 


of the alveolar framework 


irances art 
onsidered be the result 
ilveolar walls 


The 


lesions 


following types of chr 


emphysematous 


have been distinguished 1) Generalized 


emphysema: This can only be diagnosed, witl 


certainty, microscopically. It is not the direct re- 


sult ol 


inflammatory changes, but there may be 
The 
young rabbits 
rabbits 


cute operative 


in indirect relationshiy incidence of general 
ized emphysema is nil 
than 50 per 

Various 


the 


but rises 


to more cent m 


older 


é vears procedure 


not mfluence of generalized emphy 


N | il 
deform 
ially 


emphysematous but becom« 


incidence 


) 
sema 


) Emphysema in marginal lobules 


ginal lobules are formed by inflammatory 


the 


e lobules are 


itv ot 


sharp margins of the lungs. Init 


not 


so subsequently. This type of emphysema shouk 


ve disregarded in assessing the results of attempt 


Vesic 


hysematou 


o produce experimental 


These 


lesions usually 


emphysema 


lation minute irginal emy 


a local ac 
But 


infl 


merely 


consti entua 
emphysema 

local 
marginal lobules 


needed in the 


tion of generalized 


some 


amples may be the result of ummatory 


There- 
of the 


changes, as in the case of 


tore caution 


issessment 
the 


issociate d 


significance of vesiculation experimental 


production of emphysema 


matorv lesions were those of 1 subacute or hron 


nterstitial pneumonia, the wusative organism of 


which was not identified (after author’s summary 


damage 


tion ibly 


xvgen 
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A Profile of Electrolytes in the Cartilaginous 
Plate of Growing Ribs. D. 8S. Howeit*, E 
Devccuamps, W. Riemer, and I. Kiem. J Clin 
Invest, July, 1960, 39: 919-929. (*U. of Miami 
School of Med., Fla.) 

\ method which quan- 
titative electrolytic determinations on pooled calf- 


has been described by 
rib costochondral junctions may be correlated with 
the 
In comparison with resting cell tissue, the hyper- 
troy hi 


histologic structure of the epiphyseal plate 


ind proliferating cell zones showed a four- 


to sixfold greater relative cell volume, threefold 


higher potassium, twofold greater sulfur content, 
twofold larger amount of sodium in excess of the 
chloride, 50 
per cent smaller content of collagen nitrogen, vari- 


theoreti 


equiy ilent associated with 
ibly 
due to hydroxy apatite de position, two- to fivefold 
higher 


elevated levels of calcium and phosphorus 


levels of calcium and phosphorus due to 
fivefold 


, and citrate 


hydroxyapatite deposition, and two- to 
higher levels of magnesium, carbonate 
Chloride content changed only slightly across these 
The 


electrolvtic, 


zones method should prove useful in enzy- 


mati and 


thermoelastic studies of 


growing cartilage (author’s summary )—E. Dunner 


Some Factors Altering the Severity of Acute 
Radiation Pneumonitis: Variation with Cor- 
tisone, Heparin, and Antibiotics. W.T. Moss*, 
F. J. Happy, and 8S. K. Sweany. Radiology, July, 
1960, 75 50-4 Weslev Memorial 
Hosp., Illinois) 


The effect of steroids. heparin 


(*Chicago 


and 
was studied in 


antimiucro- 
ils upon radiation lung damage 

Total chest compliance (the relation of pres- 
measure of 
This 


inaffected by heparin, but was ques- 


to volume) was se lected ws the 


Irt idiation decre used compliance 


hange was 
Early, pro- 


the 


prevented by antimicrobials 


d cortisone therapy definitely reduced 


vcute radiation-induced lung damage 


ortisone was started three weeks after ir- 


tion and after lung changes were 


was less striking —W 


obvious, the 


J. STEININGER 


The Relationship Between Oxygen Tension of 


Inhaled Gas and the Severity of Acute Radia- 

tion Pneumonitis. W. T. Moss* and F. J 

Happy. Radiology, July, 1960, 75: 55-58. (*Chi- 
go Wesley Memorial Hosp.., Illinois) 

n experiments with rats, it has been shown that 


compliance (relation of pressure to 


The 


irradiated at 


reased by irradiation change 
if the 
The 


than in 


inimals are high 


tensions the 


adrenals are heavier in 
the 


that 


gh oxvgen low 


oxygen group ol 
skin and 


oxvgen 


sted the severe 


ion produced in the high 


|| 

| 
When 
| 
ume) is de 
nimals. It 
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group results in adrenal hyperplasia with increased 
production of endogenous cortisone and the sub- 
sequent suppression of compliance changes 


W. J. STEININGER 


Effects of Uhtramicroscopic Gamma-Aluminum 
Oxide on Rats and Mice. W. KLosterkorrer* 
AMA Arch Industr Health, May, 1960, 21: 458- 
172. (*Hygiene-Institut der Westfilischen Wil- 
helms-Universitat, Munster, Germany ) 

These investigations were an attempt to clarify 
the questions of whether exposure of workers to 


oxide (7-ALO;) can be ex- 


gamma-—aluminum 
pected to cause lung damage, whether the 7—Al,O; 


portion of bauxite furnace fumes presents a lung 
it contributes essentially to 
the development of Shaver’s disease. The 
ALO; dust has 
vestigated in experiments on mice and rats. In the 
lo« al peritoneal 


mouse) the y-ALO 


hazard, and whether 
tissue 


effect of 5-40 mu of ¥ been in- 


ise Ol MASSIVE accumulations 
damages 
After 


tissue 


test on the rat and 
the cells and has a strongly fibroplastic effect 
intratracheal injection of 35 mg. in rats, the 
II and III Degrees, according 
and King. High dose rate and long dura- 


inhalation in the case of rats cause heavy 


reaction reaches the 
to Belt 
tion ol 
alveolar cells and secondary 


Cell 


relatively 


desquamation of the 
damage and fibrous 


small im the 


inflammation processes 


tissue formation remain 
pulmonary dust foci (1 and I-II Degrees according 
The regional lymph nodes ex- 
no fibrosis in the case ALO; ac- 


fibrosis with development 


to Belt and King) 
hibit 
cumulation 
of cell-free collagenous-hyaline 


of heavier 
Progressiv¢ 
nodule S, suc h as 18 
typical for quartz, was not observed in any case 
Smaller inhalations of submicroscopic y—AbOs 
may be considered to be relatively harmless; there 
is a definitely pathogenic effect at higher concen- 
AlO; in the oc- 


unnot be 


tration. The causative role of ¥ 


of corundum smelter’s lung 


irrence 


dismissed. However, in animal experiments its 
effect is less fibroplastic and significantly less toxic 
(SiO») Thus 


ittaches to amor- 


than silicon dioxide fumes appar- 
greater significance 


T. H. 


ently the 

yhous SiQ, 

Rev Tuberc (Par), May-June, 1960, 24: 589-632 

Hypersensitivity of the “Retarded Type” to a 
Lipopolysaccharide of M. Tuberculosis. A 
Comparative Study of Intradermal Tests to 
Tuberculin and to This Nonprotein Fraction 
in French). N. Caovucroun*, P. Grass_anp, and 
R. Kourtisxy. Pp. 589-604. (*Paris, France 

A Study of Variations in Intensity of Delayed 
Hypersensitivity Reactions to the Polysaccha- 
ride PmKo and to Tuberculin in Correlation 
with the Clinical and Anatomic Course of Tu- 

Pp. 605-632 


berculosis (in French) 


A lipopolysaccharide fraction of M. tuberculosis, 
PmKo, identified in 1940 as 
mycolic acid, has antigenic properties not due to 


a polysaccharide of 


the presence of proteins, and plays an essential 
role in the development of tuberculin allergy 
bacillary constituents, a tuberculoprotein and the 


Two 


lipopolysaccharide PmKo, are necessary to pro- 
duce hypersensitivity to M. tuberculosis; each of 


the fractions separately is incapable of producing 
allergy. The characteristic reaction to PmKo has 
its maximal intensity after 24-48 hours; the in- 
duration is more persistent (2-4 weeks) than with 


tuberculin; localized ulcerations are more fre- 


quent. Comparative intradermal tests with tuber- 


PmKo were performed in 702 patients 
Patients who reacted to tuber- 


PmKo and 


culin and 
on a chest service 
also had reactions to 


culin positive 


vice versa, but the intensity of the reactions var- 
ied. With equivalent doses of antigen the 


dermal reaction to PmKo is usually more intense 


intra- 


than the tuberculin reaction in old cases of tu- 


berculosis with low-grade activity; in cases of old 
inactive tuberculosis the predominance of stronger 
rule. On the other hand, 


generally 


reactions to PmKo is the 
tuberculin reactions are more intense in 


wcute caseous pulmonary tuberculosis. Reactions 


usually caseous 


both weak in 


strong in 
erofibrinous 


to both antigens are 


idenopathy ; they are 
pleurisy. It is concluded that caseating inflamma- 


tory are generally accompanied by a 
strong tuberculin reaction which is of higher inten- 


tendency to- 


processes 


sity than the reaction to PmKo. A 
ward stabilization, progressive fibrosis, and calci- 
fication are accompanied by an increasingly strong 
indicate the 


LEITES 


reaction to PmKo, which seems to 


level of antituberculous resistance —V 


Plasma Fibrinogen in the Differential Diagno- 
sis of Pulmonary Diseases with Special Ref- 
erence to Bronchial Cancer (in German). H 
Kemnitz*. Z. Tuberk, February, 1960, 114: 312 
329. (*Lungenkrankenhaus, Leipzig, Germany ) 
The plasma fibrinogen level was determined in 

120 healthy was higher in older age 

groups and slightly higher in females. The fi- 

brinogen level was then determined in 237 patients 


pe rsons it 


different pulmonary diseases. In cases of 


it was considerably elevated: in 


with 
bronchial cancer 


exudative tuberculosis and progressive silicotu- 


berculosis it was moderately or considerably el- 
tuberculosis, normal or 


evated;: in productive 


slightly increased; in silicosis, normal or slightly 
elevated; and in chronic pneumonia and in lym- 


Thus the de- 


termination of plasma fibrinogen seemed to be a 


phogranulomatosis, it was normal 


valuable addition to diagnostic procedures 


J. HAAPANEN 
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PUBLIC HEALTH AND EPIDEMIOLOGY 


Tuberculosis in China. Leading Artic 
April, 1960, 41: 148-149 
This summarizes and 
account by the 
China 


tuberculosis 


article comments on 


Antituberculosis Association 
only 12 institutions devoted to 
1949, than 100 


physicians and a little more than 600 beds. At pres- 


There were 
before with fewer 
101 antituberculosis clinics with 4,306 
16.455 beds, 
Much em- 
health 


broad- 


ent there are 
beds, 61 tuberculosis hospitals with 
und 74 14,715 beds 


phasis has been placed on prevention and 


sanatoriums with 
education with films, publications, posters 
casts, and plays. The work was begun among work- 
ers in the factones, mines, state organizations, and 

degrees to rural 


used. The 


in children 


urban schools and extended by 


sreas, BCG vaccination has been widels 
und mortality of tuberculosis 
has been greatly Among 
80,000 in Chiansing, about 32,600 vaccinations we! 
1951 to 1958; 4 children died of 


> 


culous meningitis in 1952, 3 in 1953, and ther 


incidence 
reduced a population ol 


done from tuber- 
were 
next 5 years. The mortality in 
fallen from 229 to 46 pet 


attributed 


no deaths in the 
Peking is said to have 
10,000. The 


standards and 


decline is 


living improvement of working 
conditions, with improved sanitation and personal 
hygiene, prompt treatment, and enforced vacci- 
nation. Chemotherapy is used for long periods and 
isoniazid—PAS is the 


wit! 


most common combination 


xdvanced 


cases, Collapse therapy is still commonly employed 


streptomycin or other drugs for 


and considered to be a valuable procedure in as- 


sociation with chemotherapy Instillation ot drugs 


directly into cavities through a fine endotracheal 


catheter has been used with good effect at the 
Fu Wai Hospit il Studies at the Pe king Tube rcu- 
Municipal Tuberculosis Hospital 


intrathecal injections of streptomycin 


losis Clinic and 


suggest that 


are no longer necessary in treating tuberculous 


meningitis. Surgical treatment has developed 


rapidly ) 10 vears. Conservative trea 


ment of bone and joint tuberculosis has been abol- 


ished in favor of chemotherapy and focal debride- 


Peking 


transpleural 


ment. In the Tuberculosis Institute this 


s done by the route in cases of tu- 
vertebrae 


“Western” 


traditional 


culosis of the thoracic 


articular interest to 
medicine 


Many 


labora- 


combinaton of Chinese 


th modern chemotherapy and surgery 


raditional drugs have been studied in the 


tory and in clinical practice. Animals treated witl 


Podophyllum versipelle are reported to have shown 


“improvement in pathogenicity index, splenic in- 
dex and survival period 


Ble tilla h yact thar a 


’ Traditional prescriptions 


witl ind Stemona seaslifolia 
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tested at the Tuberculosis Prevention 
Centre in Liaoning, and sputum 
conversion was reported in 41 per cent of 47 pa- 


have been 


ind Treatment 


tients after 3 months’ treatment, with closure of 
cavities in 8 of 20 cases. The Peking Research In- 
effect of 
berberine and reported roentgenographic improve- 
ment in more than Ys of the cases so treated. From 


stitute of Tuberculosis has studied the 


has been reported that treatment 
gave 
control 
that 
has also made important contribu- 


Peking too it 
better 
group 
tradi- 


with moxibustion and chemotherapy 


results than were observed in a 


treated with drugs alone. It is stated 


tional medicine 


tions to the treatment of bone tuberculosis It 


would be foolish to dismiss all traditional remedies 


us completely valueless, and it is interesting that 
some of the Chinese remedies with the best reputa- 
rese arch 


being studied in tuberculosis 


country —M 


tions ire 

centers in that J. Smaut 

A Clinical and Environmental Study of Bys- 
sinosis in the Lancashire Cotton Industry. 
S. A. Roacn* and R.8. F. Suiiiine. Brit J In 
dust Ved 1960, 17: 1-9 *London 
School of Hygiene and Tropical Med., England 


January, 


The prevalence of byssinosis was measured in a 
worker population employed in 3 coarse- and 2 
fine-cotton mills, and their disabilities were graded 
by symptoms. Dust concentrations were measured 
with a machine based on the 
hexhlet (a dust sampler first described in this 
journal by Wright, B. M., 1954, 9: 112 
half of the workers working in the card rooms of 


had 


whereas less than 10 per cent of the workers in 


dust -sampling 
Well over 


the coarse mills symptoms of byssinosis, 
the card rooms of the fine mills were symptomatic 
The from 90 


mg. per mill, to 


mean dust concentrations ranged 
100m? in 


440 mg. per 100m 


one section in a fine 
in a similar section in a coarse 
mill. The prevalence of byssinosis was closely 
related to the degree of dustiness. For the 3 main 


constituents of the dust, namely, cellulose, 


and ash, the prevalence of byssinosis 
that of 


protein 


correlated most highly with protein, 


particularly with the protein in the medium-sized 
microns to 


dust particles, 1.€ approximately 7 


2mm. The symptoms of byssinosis may be caused 
by something in the plant debris which affects the 
above the level of the terminal 


respiratory tract 


bronchioles. This is the site in which the medium 
sized dust deposits. The possible importance of 
the fine dust is discussed 

The authors suggest that, on the basis of their 
measurements, a mill with a dust concentration 
of 100 mg. per 100m? or less would be safe. They 
state, however, that such concentrations are not 
it present achievable in dusty card rooms. There 


fore, it is suggested that the level of dust at no 


in 
| 
- 
Of 1 
the 
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time be allowed to exceed 250 mg. per 100m‘, and 
that periodic medical examinations be adopted to 
protect susceptible workers who can be advised 


environment before they 


H. J. Simon 


to leave their dusty 


become permanently disabled 


The Epidemiology of Primary Atypical Pneu- 
monia. H. Harpine* and R. Snyper. AMA 
Arch Intern Med, 1960, 105: 217-232 
*Evanston Hosp., 
In this 
epidemic and sporadic primary 


February, 
Illinois 
with 116 cases of 


report, experience 


atypical pneu 


monia is presented. Evidence for the possible 


existence of a subclinical type of the disease is 
also given. It again has been found that primary 
atypical pneumonia apparently is not due to any 
of the better known 
viruses or rickettsiae 


common bacteria nor the 


authors’ summary 


NOEHREN 


Some Practical Aspects of the Smoking-Can- 
cer Problem. E. L. Wynper* and D. Horr 
MANN. New Engl J Med, March 17, 1960, 262: 540 
545 New York 


Some practical suggestions are given that should 


*Sloan-Kettering Institute, 
lead toward reducing the risk of cancer of the 


respiratory tract among smokers. The following 


measures are suggested: moderation of smoking 
for those who cannot give up the habit; use of 
filter cigarettes with the lowest yield of smoke 
condensate; avoidance of smoking the cigarette 
to the butt, since there is significantly more smoke 
condensate in the latter part of the cigarette; and, 
not inhaling deeply since such a practice leads to 
much greater absorption of smoke condensate by 
the lungs The benzo a)py rene content of various 
similar when 


cigarette-smoke condensates is 


judged on a gram-for-gram basis. Per cigarette, 
it increases together with an increase in 


Thus, 


of a cigarette with a high yield of smoke conden- 


however 
the amount of smoke condensate the user 
sate will be exposed to more benzola|pyrene than 
Filter 
cigarettes tend to diminish symptoms, especially 


one smoking a cigarette with a lower yield 


that of cough, often found to be associated with 
smoking. Further research must be carried out in 
an attempt to reduce carcinogens and co-carcino 
after 


tobacco-smoke condensate 


J. SMALL 


gens from 


authors’ summary M 


Transport of Streptococci on Filter Paper 
Strips. N. F. L. H. LinpBere, 
E. L. Russe.y, H. B. Sizer, R. M. Corse, A. 8. 
Browne, and E. L. Uppyxe. Public Health 
Rep, March, 1960, 75: 251-259. (*U. of Cali- 

Berkeley ) 

The filter paper strip technique proved to be 


fornia, 


75 


highly satisfactory for transport and holding of 
throat swabbings for subsequent culture of beta 


hemolytic streptococci Ek. DUNNER 


Health X-Ray 
Treatment to the Anterior Mediastinum in 
Infancy. E. A. Conti, G. D. Parton, J. E 
Contr, and L. H. Hempe_mMann* 
March, 1960, 74: 386-391. (*U. of 
School of Med., New York 

Between 1938 and 1946, X-ray treatments to the 
administered to 


Present of Children Given 


Radiology, 
Rochester 


gland were routinely 


1,564 infants in Pittsburgh 


thymus 
Ninety-five per cent 
of the 1,340 children with thymus glands of normal 
size were given 150 r through a 4 X 4-cm. port. 
In 80 per cent of the 224 cases with thymic en- 
largement at birth, the was 200 
to 400 r (140 kvp) through a port of the same size 


radiation dose 
The medical histories of these children and their 
2,923 untreated siblings were reviewed between 
1956 and 1958. No cases of malignant disease were 
The 4 
tumors in the sibling group, including 1 case of 


found in the treated group malignant 


leukemia, compared closely with the expected 


number. The reduction of the incidence of cancer 
and leukemia in the treated group is not statisti- 
The 


significantly below that in other reported series of 


cally significant incidence, however, is 
cases treated with comparable doses of radiation 
is suggested that the 


resulting in 


through larger ports. It 
small port size in the present series, 
a reduction of the mass of irradiated tissue, could 
explain the apparent noncarcinogenicity of these 


exposures.—W. J. STEININGER 


Motor Exhaust Gases and Lung Cancer in 
\ imer J Ved Sct, 
316-319. (*U. of Cincinnati, 


Cincinnati. C. 
March, 1960, 239 
Ohio 
Basic 
hazards to be greatest at 


death 
4) for 
Cincinnati's 


cancer 


lung 
all ages above 


survey data show 


drivers who are residents of air- 


polluted Basin areas, slightly less for drivers 
residing in clean suburban areas, and utterly 
lacking for drivers residing far out in clean rural 
areas where driving is mostly on open country 
roads. In general, urban residents exposed to 
urban traffic for more than 12,000 miles per year 
exhibit more than twice the lung cancer incidence 
rates than those with lesser urban driving mile 
ages. It is recommended that the medical pro 
fession give specific recognition to these urban 
driving hazards and to motor exhaust gases as 


the dominant factors in today’s increasing de 


velopment of the ozone-type smogs now recognized 


as community health hazards at ozone concen- 


trations above 0.1 p.p.m.—W. J. STernincer 
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Respiratory and Cardiac Deaths in Los Ange- 
les Smogs during 1956, 1957 and 1958. C. A 
Miuus*. Amer J Med Sci, March, 1960, 239: 307 
315. (*U. of Cincinnati, Ohio 
Los Angeles County not only has almost 400 

smog-correlated deaths a year, but there is also a 

direct and close relationship between daily maxi 

mal temperature and ozone (or oxidant ) formation 
in its atmosphere. This close ozone—temperature 
relationship existed at temperatures ranging from 

to 104°F 1956 


through 1958. The excess deaths on smoggy days 


during the 3-year period 
cannot logically be considered heat deaths except 
at temperatures above 96°F. in Los Angeles’ low 
conclusion seems 


humidities. Therefore, the 


justified that ozone (or oxidant ) smogs themselves 


health 


To prevent atmospheric ozone 


are community hazards at ozone levels 
above 0.1 p.p.m 
automobile exhaust out 


levels above 0.1 p.p.m., 


put of unburned hydrocarbons (the major source 
would have to be reduced by 


Tables 
are given of 3-year daily maximal temperatures, 


of ozone preformers 
about 85 to 90 per cent from present levels 
and cardiac deaths, and daily 


daily respiratory 


average maximal ozone (or oxidant concentra 


tions for all reporting Los Angeles County sta 


tions.—W. J. STEININGER 

4 Comprehensive Radiation Control Program 
in New York City. H. Briarz* 
March, 1960, 74: 474-479. (*Office of Radiation 
Control, 386 Fourth Ave., N. ¥ N.Y 
The Radiation Code of New York City, 

1958. 

sources of radiation within the city 


Radi ology 


in effect 


since June, requires registration of all 
and requires 
compliance with recommendations of the National 


Radiation The 


administration of the Code to 


Committee on Protection pro 
gram is twofold: (/ 
make certain that radiation workers, medical and 
dental patients, and the general population are 


not being unnecessarily exposed routinely to 


materials, and 
adverse effects of 
incidents and accidents. X-ray 
inspected at 3 stages. At the first 
checks for 
X-ray 


roent genography 


radiation and radioactive 


protection against radiation 


installations are 
visit, the in 
deficiencies, such as 


spector serious 


failure of collimation in chest and dental 
insufficie..t protective shielding 
for technicians, and improper leading of fluoro 


The 


consists of a further visit 


stage of 


if indi ited at 


scope reens. second Inspec tion 


which 
time fluoroscopic output is measured if the kilo 
milliamperage, distance 


voltage, tube-to panel 


and filter could not be determined by inspection 


rhe 


third stage is a general test of structural shielding 


plus any particularly critical measurements 


An extensive professional and public educational 


program has been initiated, including distribution 


ABSTRACTS 


of Handbook 60 to 
meetings with X-ray manufacturers and dealers, 


all physicians and dentists, 


addresses to professional societies, and establish- 
technical 
W. J. STEININGER 


ment of a reference library 


Number and Distribution of Roentgenologic 
Examinations for 100,000 People. R. F 
Brown*, J. Hester, and W. Eaps. Radiology, 
March, 1960, 74: 353-363 *U. of California 
Med. Center, San Francisco 
Analysis was made of the roentgenographic 

examinations performed during 1956 and 1957 on 

100,000 registrants of a total medical care health 

plan. On the basis of Laughlin and Pullman’s 

estimated dose per examination, the total gonadal 
exposure per person, up to the age of 30 years, 
was calculated as 1.2 to 1.5 r. It is suggested that 
the basic data used in the present study are as 
reliable as those employed by the various authors 
for estimates published in 1956 by the National 

Academy of Sciences. This assumption would lead 

to the conclusion that the gonadal exposure of the 

United States population up to age 30 lies below 

the 4.5 r “probable average’’ widely used and 

quoted by those interested in radiation protection. 

A gonadal dose of less than 1.5 r during the course 

of 30 years is readily attainable without altering 

the present use of diagnostic roentgenography 

In fact, if 


based on 


roent genographic eXaminations are 


medical indications and the proper 


equipment and technique are used, an average 
gonadal dose of less than 500 mr in 30 years could 


be achieved.—W. J. STEININGER 


Further Observations on the Frequency of 
Mycobacterium Tuberculosis var. Bovis in 
Pulmonary Tuberculosis in Humans (Note 
V) (in Italian). M. La Praca* and E. Raspt 
Riv Pat Clin Tuberc, No. 4, 1959, 32: 503-507 
*Ist. Microb., U. of Bologna, Italy 
Only 2 found 

strains of M 


bovine strains 


tubere 


were among 111 
ulosis isolated from a corre 
sponding number of patients. The 2 bovine strains 
were recovered from 2 patients who, because of 
their work, had been often and for a long period 
of time in contact with cattle.—G. CasTELNvovo 
Relationship of Noxious Gases to Carcinoma 

of the Lung in Railroad Workers. lL. Karian* 

JAMA, December 12, 1959, 171: 2039-2043 

*B. and O. Railroad Service, Baltimore, Md.) 

\ study of the medical records of deaths among 
railroad workers showed that the group of workers 
regularly exposed to diesel exhaust proved not 
to have any higher rate of bronchopulmonary 
carcinoma than did other groups such as clerks 


and janitors.—H. ARELESs 
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Enteropathogenic Coli Klebsiella 


Potent 


BIOLOGICS 


Antisera and Antigens 


Brucella Leptospira 
C Protein Antiserum and Standard 


Infectious Mononucleosis Antigens and Standards 


Stable 
Descriptive literature available on request 
Specify 
DIFCO Laporatory PRODUCTS 


CULTURE MEDIA 


Salmonella Shigella 
Streptococci 


Specific 


REAGENTS 


POSITIONS AVAILABLE 
AND WANTED 


RATE $3.50 per insertion for 25 words or less; additional | 


words—15 cents each. Bold face semi-display $5.00 per in- 
sertion for 25 words or less; additional words—20 cents 
each. Box number—75 cents extra. Remittance should 
accompany copy and be sent to: The American Review of 
Respiratory Diseases, 280 Madison Ave., New York 16, 
N. Y. 


WANTED: Chest disease physician to supervise resi- 
dents in a 300 bed university affiliated VA pulmonary 
disease hospital. Ability and interest in research and 


teaching preferred. Faculty appointment. Apply to Dr. | 
A. Renzetti, Chief of Medicine, VA Hospital, Baltimore | 


18, Maryland. 


WANTED: CHIEF, PULMONARY DISEASE 
SECTION fora Genera! Hospital. Faculty appointment 
at closely affiliated Medical School. Active Pulmonary 
Function Laboratory. Physician interested in clinical 


research and teaching opportunities, contact Chief, 


Medical Service, VA Hospital, Albany, N.Y 


WANTED: Part or full time position in private Tu 


berculosis Hospital, Sanitarium, or solo practice assist- | 


antship. Ten years experience in Pulmonary Tuber 
culosis. Member Psychiatric and Geriatric Association. 


Box # 163, American Review of Respiratory Diseases, | 


280 Madison Avenue, New York 16, N.Y. 


A new publication .. . 


THE HEALTH 
OF EXECUTIVES—II 


Transactions of the second 
Conference held in London, 1960 


GUEST SPEAKER: 
PAUL DUDLEY WHITE, MD 
on facing coronary thrombosis 


other subjects include: 


helping the healthy executive; the air we 
breathe; disasters in diet; protecting our- 
selves from infection; what executives ex- 
pect from the doctor; the patient-doctor 
complex; blood, sweat and fears; the sur- 
geon is a friend. 


$3.25 


THE CHEST & HEART ASSOCIATION 


TAVISTOCK HOUSE NORTH 
TAVISTOCK SQUARE, LONDON WC1, ENGLAND 
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SIMPLIFIES TUBERCULIN TESTING 
STERNEEDLE*’ GUN 


The Automatic TB CaseFinding Device 
for the Heaf TUBERCULIN TEST 
The STERNEEDLE gun is an improved multiple puncture 
apparatus for rapid intradermal tuberculin testing. Based on 
the Heaf principle of multiple puncture, six needles 
contained within the STERNEEDLE cartridge mechanically 
and painlessly penetrate the skin through a previously 
applied film of concentrated PPD. Needle puncture and 
withdrawal is automatic. 
ADVANTAGES... 

® Four (4) times faster than Mantoux. 

®@ Faster and more reliable than Patch teet. 

® Performs up to 400 tests per hour. 

® Detects reactors to 5 TU Mantoux and some 100 TW reactors. 

@ Mo dressing required. 

® Accurate interpretation, without measurement. 

Averages 250 readings per hour. 
® Each test is uniform—puncture of 1 mm. depth 
and needle withdrawal is automatic. 
® No special skill required. 
® Painless. Ideal for testing children. 
® Eliminates hazardous and uncertain flame sterilization. 
cble in 1 ce viols (sufficient for os mony os 200 ® Disposable needle cartridges ELIMINATE CROSS-INFECTION. 
I. ® Low cost STERNEEDLE cartridges may be resterilized. 


Procedure for STERNEEDLE TUBERCULIN TEST: Write for literature. Personal demonstration may be arranged. 


Top, teft...Slip needle cartridge on guh with aot! Po 
plastic applicator. Remove applicator. y ¢ 
Top, right...Place a drop of tuberculin PPD on 

cleansed forearm. 

Bottom, left...Piace gun on drop of tuberculin 

PPO. Pressure and release of handle automati- 

catty triggers and retracts the needles. 266 South Dean Street, Englewood, New Jersey 
Bottom, right: Disposable needie cartridges and 

applicators may be washed and sterilized for Canada: Wintey-Mervis 4760 Prince of Wotes, Mentres! 
reuse, if desired. *Trademark. Pat. Pend. 
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